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NOVEL DKR POLY PEPTIDES 

This invention rel.h 

? h eneS SnCOding steins C genSrally t0 

therapeutics. hat have u «e as anti-cancer 

10 

BACKGROUND 
<R£ia£fi4_£rt 

•»"•» in those cells as coT Session 

cancerous cells. ta i^^. " """"^ 

t. leads to this so ^ ~»- of cell signaling 

expression-, resulting *"«ential gene 

20 to a cancer cell (also 9 " C ° nVer of a normal cell 

transformation") . A numb ^ " "«»«»— U- or " ell 
hfl^ w number of r^n ceil 

, e been ^Plicated in the „ "baling pathways 

transformation, such as T " ° £ Cel1 

pathway, the "J""* 1 '' 
" »«"»ay. . andthe 1^ Y '. ^~-ni c 

•Hunter. Cell. 88,333-346 ^7, ^ 
^•421-433 Ia99 8 J; Peifer 1. «ol. « 

'""I- interestingly. thesfs ' " 1752 -«" 

— • cadigen et II ^ 

t«»7,,. i - °— — fe.elop., «„ aM : sjos 

The H73t genpq . 
secreted f rom the _ . _ C ° de ^oproteins 

that arp 

» ooth vertehrate J" ln ^L elW0 «««-« «. found 
Currently. there at \ n e ast ^ . 

" 20 «' £ «»ily members 
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and these members are believed to f 

-ntrol of growth and JJ Sd ^ct.on variously i„ 
Recently. discovery Qf dl «erention. 
^enopus and mouse and has h P ^ ^ identi ^ed in 

signaling (Glinka e£ Y * P ° tent antagonist of 
interestingly 391 = 357-362 

involved in morphogenesis in JTL"" 1 ' 0 PUrp0rtedi ^ 
(Glinka et al. # sunral " 6 devei oping embryo 
» -el growth factQr ^ -ne t represenfcs & 

regeneration, and also represent, " tiSSUS 

Potentially inhibiting ceTl t * ^ 

signaling. transformation via wnt 

are exampleTo^^ 1115 M the p ~tein Cerberus 

inniMt « signa s rL r r B d ro p r e c r that 

10:182-187 H998) . ^ ° Pi * io n Cell Biol., 

-cribes wI 0 S ^T;::;r iiShed 
-eful in regulating the btd S ^ arepur ™l y 
their receptors. ^ ° f rat Polypeptides to 

PCT WO 98/237™ ^ u-. . 

y is an antagonist of other *n ts 

"■at My serve as ° Hitler g enes 

cell tran s£ormation 9 niSts ° f Proteins involved in 

invention ^ p^vWe^ucL'c act^T ^ 
»°Wid« that „a y he ZflTl ^'* "* 
compounds. anti-cancer 

K , It is a further obierr t-~ 

35 altering the level of expres, methods of 

-n polyp eptides ^ t ^™~ activity of 
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Other related objects will readily be 
apparent from a reading of this disclosure. 

SUMMARY OF THE INVENTION 



Drm . . In .° ne embod ^ent, the present invention 

MoT ^ 1S ° lated nUCl6iC aCid m ° leCule —ding a 

bxologxcally active DKR polypeptide selected from 
10 group consisting of: 
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ID NO:l; 


(a) 


the nucleic acid molecule comprising SEQ 


ID NO:2; 


(b) 


the nucleic acid molecule 


comprising SEQ 


ID NO: 3; 


(c) 


the nucleic acid molecule 


comprising SEQ 


ID NO: 4; 


(d) 


the nucleic acid molecule 


comprising SEQ 


ID NO: 5; 


(e) 


the nucleic acid molecule 


comprising SEQ 


ID NO: 6; 


(f) 


the nucleic acid molecule 


comprising SEQ 


ID NO: 7; 


(g) 


the nucleic acid molecule 


comprising SEQ 



25 

ID NO.-75; ^ nUCleiC ^ m ° leCUle Rising SEQ 

30 ID NO:76; ^ ^ nUClSiC SE Q 
ID NO: 77; ^ ^ nUCl6iC m ° leCUle Rising SEQ 

ID NO:78; ^ ^ nUCleiC ^ C0 ^in g SEQ 
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(1) the nucleic 
Polypeptide of seq ID N0:8 m ° leCUle Coding the 

5 Polypeptide^ ^ID m ° leCUle Sncodi ^ the 

Polypeptide of ^qId No a i C O d m ° leCUle «*• 
fragment thereof; ' ' ° r * bi ologicall y active 

1° ^^eptide^of^rXD^o 9 !? m ° leCUle SnCOdi - ^e 

fragment thereof; ' ' ° r a biol °Sricall y active 

Polypeptide of seq id no m ° leCUle enc °<^ the 
is fra ^ent thereof; ' - or a biologically active 

a nucleic A^-i^ 
Polypeptide of seq ID N0 13 m ° leCUle Coding the 
fragment thereof; ' ' ° r * blol °3icall y active 

(r) a nucleic *r--;/i 
Polypeptide of SEQ 10 M0 , . m ° leCUl9 coding the 
^0 fragment thereof; 14 ' ° C 1 U «««U y active 

Polypeptide^T*^^ sT^" 16 that »=°<ie S a 

the p °^ptide o f seq ID B0s "rrr identicai *> 

,c lcl a nucleic aciri „ i 13 ' or 14 > 

« biologicaliy activo C ^ "° la ^ that encodes a 

— o acid substitution an r Pt , lde taS 
«*th the peptide Tf Z iTsT^ ^ 

e ;- ,f) - ««• (w. «" r aT cy , t r anyof < a >. 

'«•_"»• (•). and , t , abov ,' m - «">■ '-). (o). (p) , 

«mpl en , ent c( molecule that i s the 

the nucleic acid TO lecules above. 
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In yet another embodiment- • 

„„.„„, „ „,; „ 

NO: 9; amino acids 15-266 94 « c 

NO- in , • 24-266, or 32-266 of SEQ id 

NO: 10; amino acids 17-259 ^ Q 

NO-12- anr) - m ■ 26-259, or 34-359 of SEQ ID 

no. 12, and ammo acids 19-224, 20-224 21 ?0A 
10 224 of SEQ ID N0 . 14 21-224, or 22- 

cells comprising the vectors. 

dkr „ i P roce ss for producing a biologically active 
P ol ^Ptxde comprising the steps of- 

of the n, i^ eXPreSSin9 a P^yPeptide encoded by any 
bos! " leiC aCld m ° leCUleS ~ * * stable 
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host; and 

(b) isolating the polypeptide. 

Prides - —ion 

from the group consisting of POl VPeptide selected 

(a) the polypeptide of SEQ id NO:8; 

(b) the polypeptide of SEQ id NO: 9; 

(c) the polypeptide of SEQ id NO: 10; 

(d) the polypeptide of SEQ id NO: 11; 

(e) the polypeptide of SEQ id NO: 12; 

(f) the polypeptide of SEQ id NO: 13; 

(g) the polypeptide of SEQ id NO -14- 

substitute 3 P ° lyPeptide that ^ S 1-100 amino acid 
substitutions or deletions as compared with the 
Polypeptide of any of (a)- (g) above; ^ 

(Da polypeptide that is at least fts 
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In still o 

^rr P r 5 -° 5 ^ to 45 - - 

HT acids »-*b. 2eT 5 r 10 ' a pol ^ ide ; ha 2 t 66 ' 

a Polypeptide that i ' ° r 3<L ~ 2 ^ of Pi „ * 18 

22 *> or 22-2 24 n f ^ aci ^ l 9 - 224 ^ l2 ' 

224 of Figu re u 19 2 24, 20-224, 21- 



BRIEP 



DESCRI PTI0N 
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0F THE DRA W i NGs 



Figure l ( o Pn 
CS ° f "»use DKR-3. } d ep a cts the cdna 

2Q « of huinan o.2j dep icts ^ ^ 

figure 3 fc?pn TT> 
— ce of human ^ * *>:3, depicfcs ^ D ^ 

25 sequence 4 (SEQ ID M0-4J d» • 

S ° f mo ^e DKR-2. ' depict * the cDNA 

Figure 5 (sfo t~ 
sequence 1. Q ID NO: 51 • 

6 of hu "an dkr-2. d ep acts the ^ 

30 

varxant of the ^ 

35 sequence o r 1 ^ Ure 7 <SBQ ID NO: 7, de • 

S ° f hu ^an DKR-4. ' d epicts the cDNA 
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Figure 8 (SEQ ID NO: 8, depicts the amino acid 
sequence of mouse DKR-3 as translated from the 
corresponding cDNA. 

Figure 9 (SEQ ID NO: 9) depicts the amino acid 
sequence of human DKR-3 as translated from the 
corresponding cDNA. 

acid sem FigU ^ 10 (SEQ ID N ° :10) d6pictS the 
acid sequence of human DKR-1 as translated from the 
corresponding cDNA. 

acid seou ^ " ^ " N0:11) dSpiCtS the 
ac ld sequence of mouse DKR-2 as translated from the 

corresponding cDNA. 

acid sec 12 (SE ° ID N ° :12) d6pictS the -ino 

ac.d sequence of human DKR-2 as translated from the 
corresponding cDNA. 

acid sen, Fi9U " " <SEQ ID N ° :13) dSpictS the «*no 
acxd sequence of huJ nan DKR-2a as translated from the 
corresponding cDNA. 

acid S6ffl ^ (SEQ ID N ° :14) d6pictS the 

corLrr 6 hUman DKR " 4 33 the 
corresponding cDNA. 

30 blot, h ■ FigUrSS 15A " 15D phot °Sraphs of Northern 
blots, whxch were probed with human DKR-3. Figure ISA 

ZZlZ tranSCriPt l6Vel ° f DKR " 3 in V ~ious human 
normal (Lanes 1-2, and immortal (Lanes 3-4, cell lines 
and human estrogen receptor {nER+n; ^ n , 

35 cl cerc r eT n i reCePt ° r ^ ^ ' ^ 10 ""> ^ 
Tl FlgUre 15B Sh ° WS the transcript 

level of human DKR-3 in human normal lung cells (Lane 
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U, and in various human non-small roii , 

;^c L c» ; Lanes 2 . 9) and smau s i\viYr g cancer 

("SCLC"; Lanes 10-15) cell n & ^ 

amount of transcriot of h MffUre 15C Shows «»• 

5 glioblastoma cell iL es . ^ T ^ 

nude mice, while the other two li nes 7™*^°/* 

are not. Figure 15n C h« ^ 83 and A 172 > 

*»» CKR -3 L r :„i 5 n D ^ t r,:r scripc ievei ° f 

10 normal cervical cells 3 ' non -«nc^ous) and 

5 forth in the Examples herein. ^ S6t 

electrooho^^ " ' Phot °^ of SDS gel 
electrophoresis. The contenfcs lan(ac 

forth in the Examples herein> the - are set 

electronho^^ " * Ph ° t0 ^ of SDS gel 
electrophoresis. The contents of t-h- , 

forth in the Examples herein ^ SSt ' 

exectropholr ^^1?^ " " * 
^orth in the Examples h er eL «* ^ ™ 

electroohn^^ 6 ^ " 3 Ph ° to ^ of SDS gel 

electrophoresis. The contents of the Ian./ 

forth in the Examples herein. SSt 

Contents of^^T^;^^ 0 ^ <>f a Western hlot. 
herein. 6 lndlca ted in the Examples 
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Figure 22 (SEQ id NO: 75) is a nucleic acid 
sequence of human DKR-1 with codons optimized for 
expression in E. coli. 

Figure 23 (SEQ id NO: 76) is a nucleic acid 
sequence of human DKR-2 with codons optimized for 
expression in E. coli. 

Figure 24 SEQ ID NO: 77) i s a nucleic acid 
sequence of human DKR-3 with codons optimized for 
expression in E. coli. 



Figure 25 (SEQ ID NO:78) is a nucleic acid 
sequence of human DKR-4 with codons optimized for 
15 expression in E. coli. 
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DETAILED DESCRIPTION OF THE INVENTION 

Included in the scope of this invention are 
DKR polypeptides such as the polypeptides of SEQ ID 
NOs:8-14, and related biologically active polypeptide 
fragments, variants, and derivatives thereof. 

Also included within the scope of the present 
invention are nucleic acid molecules that encode DKR 
polypeptides such as the nucleic acid molecules of SEQ 
ID Nos:l-7. 

Additionally included within the scope of the 
present invention are non-human mammals such as mice 
rats, rabbits, goats, or sheep in which the gene (or' 
genes) encoding a native DKR polypeptide has (have) 
been disrupted ("knocked out") such that the level of 
expression of this gene or genes is (are) significantly 
decreased or completely abolished. Such mammals may be 
prepared using techniques and methods such as those 
described in U.S. Patent No. 5,557,032. The present 
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<~ genes, enco ding ^ TolJjTaT * ^ ~ 

the native form of the alnJ7T " WMch eithe ^ 

5 heterologous pol " " j ^ mammal ° r * 

expressed by the L^^r^T * °™ 
"transgenic" mammal Such V 3 
Prepared using well 'kno transgenic mammals may be 
Ascribed in n , " TT SUCh 

as those 

» Wltaa. no ; K01 T,7 12 T 5 ' 489 ' 743 Md «* Patent 
™e present invention ' 
"aronais in whlch „ ln =^<tos non-human 

«* Peptides TZTrtZlV™ " "°" ° f 
activated or inactivated T ln ™"*on is either 
» treco^bination method "* h °""> l °s°«s 

-vei of e^ress^^Ti^ ^ * 
Polypeptides. r m ° re of fc he native dkr 

The era polypeptides of t-h* 
are expected to have utilitv " Pr6Sent invent ion 

20 therapeutics for thos^ anti-cancer 

•t- cell ^.Tl^Z^^ — -ors, 
^d/or sonic hedgehog {s Z ! " ^ the rat 

Pathways are actuated S L '^^n 
transform mammary tissue ,» members can 

" abnormally expresse^L ^1"" "* ~ 

Cancer^., 54 : 2615-262^94^7°" 
56:4320-4323 T1996J • see al ' Caa< "* *** . , 

-tivity is expe j ed ::\zv f c i:° 97/3935i) ■ -* 

ln wh ich the level of DKR , , Presented herein 

30 not detectable at all iTnl ^ " de — d or 

-Pared to similar no^"^^ ~ U "~ ~ 
activity is expected in view of £ \ ^ SUCh 
genes and polyp e p tides of °* the rel atxonship of the 
^ne dickkopf-i (which a. PrSSent invent ion to the 
- Purportedly a po^^ — U 

novel gene o£ th» ' lst of rac-8) . dkr-1 , 

of the present invention, is a hu.an 
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ortholog of dfcfc-I. DKR-2 , dkr-3, and DKR-4 , all novel 
genes of the present invention, are each related to 
DKR-1 by their cysteine pattern ^ part . cular( fchese 

DKR polypeptides may be of use for treatment of stem 
cell tumors, mammary tumors, and other cancers in which 
«nt genes are expressed, and in cancers where mt 
and/or shh signaling is activated. . 

The DKR polypeptides of the present invention 
may also be administered as agents that can induce 
10 and/or enhance tissue differentiation, such as bone 
formation, cartilage formation, muscle tissue 
formation, nerve tissue formation, and hematopoietic 
cell formation. Suc h activities are expected in view 
of the fact that a, Xenopus dkk-1 purportedly promotes 
head induction, heart formation, and differentiation or 
the developing CNS (Glinka, supra) , and b, certain wnt 
Polypeptides appear to function in embryo development 
(Cadxgan, Genes and Devel . , 11:3286-3305 [1997]) 
specifically development of the pituitary (Treier 
Genes and Devel . , 12:1691-1704 [1998],, myogenesis 
Munsterberg et al . , Genes and Devel> 9:2911 _ 2922 
U995]), osteogenesis (PCT WO 95/17416- PCT 
W09 8/16641) , kidney development (StarJet al., Nature 
372:679-683 [1994]), development of the CNS (Dickinson 
et al., Development, 120:1453-1471 [1994],, and 
hematopoiesis (PCT WO 98/06747). Thus, addition of 
certain DKR polypeptides in such cell cultures or 
txssues may serve to modify the activity of various « t 
polypeptides in cellular differentiation processes 

The DKR polypeptides herein may be used in 
either an in vivo manner or an ex vivo manner for such 
applications. For example, one or more of the DKR 
Polypeptides of the present invention may be added to a 
culture of cartilage tissue or nerve tissue, or 
hematopoietic stem cells, either alone, or in 
combination with other growth factors and/or other 
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tissue differentiation factors, so as to induce or 
enhance the regeneration of such tissues 
Alternatively, such DKR polypeptides of the present 
xnvention may, for example, be injected directly into a 
5 Doxnt in need of cartilage, into the spinal cord where 
the cord has been damaged, into damaged brain tissue, 
or xnto bone marrow to enhance hematopoiesis . 

The term "DKR polypeptides" as used herein 
refers to any protein or polypeptide having the 
10 properties described herein for DKR polypeptides. The 
DKR polypeptides may or may not have amino terminal 
methionines, depending on the manner in which they are 
prepared. By way of illustration, DKR polypeptides 
refers to (1) a biologically active polypeptide encoded 
by any of the DKR polypeptides nucleic acid molecules 
as defined in any of items (a) -(f) below; (2) naturally 
occurring allelic variants and synthetic variants of 
any of DKR polypeptide in which one or more amino acid 
substitutions, deletions, and/or insertions are present 
as compared to the DKR polypeptides of SEQ ID NOs-8-14 
and/or (3) biologically active polypeptides, or 
fragments or variants thereof, that have been 
chemically modified. 

As us ed herein, the term -DKR polypeptide 
25 fragment" refers to a peptide or polypeptide that is 
less than the full length amino acid sequence of a 
naturally occurring DKR polypeptide but has the 
biological activity of any of the DKR polypeptides 
provxded herein. Such a fragment may be truncated at 
the amxno terminus, the carboxy terminus, and/or 
xnternally (such as by natural splicing,, and may be a 
varxant or a derivative of any of the DKR polypeptides. 
Such DKR polypeptides fragments may be prepared with or 
wxthout an amino terminal methionine, m addition, DKR 
Polypeptides fragments can be naturally occurring 
fragments such as DKR polypeptide splice variants (SEQ 
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ID NO: 13), other splice variants, and fragments 
resulting from naturally occurring in vivo protease 
activity. Preferred DKR polypeptide fragments include 
amino acids 16-350, 21-350, 22-350, 23-350, 33-350, 
42-350, 21-145, 40-145, 40-150, 45-145, 145-290, 145- 
300, 145-350, 150-290, 300-350, and 310-350, of SEQ ID 
NO: 9; amino acids 15-266, 24-266, or 32-266 of SEQ ID 
NO: 10; amino acids 17-259, 26-259, or 34-359 of SEQ ID 
NO:12; and amino acids 19-224, 20-224, 21-224, or 22- 
224 of SEQ ID NO: 14. 

As used herein, the term n DKR polypeptide 
variants" refers to DKR polypeptides whose amino acid 
sequences contain one or more amino acid sequence 
substitutions, deletions, and/or insertions as compared 
to. the DKR polypeptides amino acid sequences set forth 
in SEQ ID NOS:8-14. Such DKR polypeptides variants can 
be prepared from the corresponding DKR polypeptides 
nucleic acid molecule variants, which have a DNA 
sequence that varies accordingly from the DNA sequences 
for wild type DKR polypeptides as set forth in SEQ ID 
NOS:7-14. Preferred variants of the human DKR 
polypeptides include alanine substitutions at one or 
more of amino acid positions. Other preferred 
substitutions include conservative substitutions at the 
amino acid positions indicated in the Examples herein, 
as well as those encoded by DKR nucleic acid molecules 
as described below. 

As used herein, the term "DKR polypeptide 
derivatives" refers to DKR polypeptides, variants, or 
fragments thereof, that have been chemically modified, 
as for example, by addition of one or more polyethylene 
glycol molecules, sugars, phosphates, and/or other such 
molecules, where the molecule or molecules are not 
naturally attached to wild- type DKR polypeptides. 

As used herein, the terms "biologically 
active DKR polypeptides", "biologically active DKR 
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Polypeptide ' blol Officali v • 

ha ^e the VSS " re fer to nm Ve ^ 

herein, or i„ „ - 1 " 0 T ™« * ° f **»»Me 12 

or in both assays of Example 13 

As used 

nu cleic acids- wh ' the te «« " On « i 

10 *ol ecuIe * ^ -ed to desc r i be " "T^^ 6 

^reof tha t £ * 9 acid J^ 1 ^ * Ci <* 

forth i n an J has th * nucleotide ° r fra 9™ent 

as set 

of (a, UC Vari **t or alt- natu rall y 

(a) or (b\ . . ur a lternate ^r>i ,• 

20 Produced J } 15 3 n "c:ieic aci . 6 Sj?llCe variant 

ed as Provided f nr . u d var iant of / , 

ls -o mpleme ed £ or herein; (e , has a s L 

-der Z£ t ^ ' (£ > ^ridi 2es t " ^ 
ha « a nucl^ ndltlon ^ of h i gh stri S to an V of 

ssi £ ?--r - ;r ~ e 

P— « se^noe ide „ tity is 
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10 



to be determined are aligned for optimal matching of 
their respective amino acids (the "matched span", as 
determined by the algorithm) . a gap opening penalty 
(which is calculated as 3 X the average diagonal; the 
"average diagonal" is the average of the diagonal of 
the comparison matrix being used; the "diagonal" is the 
score or number assigned to each perfect amino acid by 
the particular comparison matrix) and a gap extension 
penalty (which is usually l/io times the gap opening 
penalty) , as well as a comparison matrix such as PAM 
250 or BLOSUM 62 are used in conjunction with the 
algorithm. A standard comparison matrix (see Dayhoff 
et al., in: Atlas of Protein Sequence and Structure, 
vol. 5, supp.3 [1978] for the PAM250 comparison matrix; 
15 see Henikoff et al . , Proc. Natl. Acad. Sci USA, 

89:10915-10919 [1992] for the BLOSUM 62 comparison 
matrix) is also used by the algorithm. The percent 
identity is then calculated by the algorithm by 
determining the percent identity as follows: 
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Total number of identical matches 
in the matched span 

length of ^ longer s ^^- * 100 
within the matched span] + 
[number of g aps introduced into 
the longer sequence in order to 
align the two sequences] 

Polypeptides that are at least- fl c 

^"n^rrr r /or inserti ° ns - ~ 

little or no effect on the overall net charge 
Polarity, or hydrophobicity of the protein 
Conservative substitutions are set forth in T able X 
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Acidic: 



Uncharged Polar 



Non-Polar: 
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Table I 

Basic: arginine 

lysine 
histidine 
glutamic acid 
aspartic acid 
glutamine 
asparagine 
serine 
threonine 
tyrosine 
phenylalanine 
tryptophan 
cysteine 
glycine 
alanine 
valine 
proline 
methionine 
leucine 
isoleucine 

refer, to " C ° nditi< "' s <* stringency- 

refers to hybridation and washing under conditions 
that per^t binaing o£ . nuoleic ^ 

screening, such as an oligonucleotide probe or cn» 
molecule probe, to highly homologous seguences £ 
exemplary high stringency wash solutionis 0 2 X «c 
^.percent SES used at a temperature of beL S e„ C 

s«een ^ 71^ " 

two high stringency solution^'be"! . ^ f^rTcf 

-ese rs e X SSC with 0.05 percent sodium pyrophosphate 
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at a temperature of 35°r-z?°n , 

of the oligonucleotide probe C ' °" th * l«Wth 

Pair probes are „ ashed f c «• l°* 14 base 

are washed at 4S-50°e )n k e pair Probes 

5 at 52-570C. and 23 ba„ ""^ BObeS a re "ashed 

«-C. The te.pera.u^e jr^"^ 5 "* "-~ » 
background non-specific b L 2 " 3 ° C " he " <*• 

=tr in3ency s D 01 :::: n ^~- **■ * 

chloride (tmac) for wa .v tetran »ethylanmionium 
» stringent ISLT^. 1 ? 0 ^^ ~" 

^ris-HCl, p H 8.0 and OP " 3 M TMAC ' 50 * 

t-«t™ using tmVi^^: Th ™- 

length of the probe For . function of the 

is washed at about «-50«c * ^ ^ P * ir probe 

As used herein t->.~ *- 
and "therapeutical w . 7 ^ Effective 

amount " 

~ of a « pol^r^^-^-- - - 
^ bi °logical activities of th D Z , ^ " 

set forth above. Polypeptides as 

20 

thereof can hTp^red B ° 1 »^* « 

« technology ^T^"^ "™- ~ 

Sa^brook ee aJ those set forth in 

"aouai, cold Sprint » k * Oratory 

» Spring Harbor " ,rf° r Cold 

.Current Prowls 'i"^ .o^T" 1 " 8dS - 
Publishers me. Md Wiley Si °" !< ' 2> '' G ~*" 

or c DNA e„codin 9 a «, pT^l^' "V"""- - » 
■nay be obtained for eJ caL VP ; Ptlde ° r £ «OTent thereof 
3" =PNA library, or £ PC T! , * ^ * i« or 

P^ers useful J*.^^^ — « 
venerated based on sequence into ^ CM * 

S anes or gene frag^"™ theT 
family of genes, such as Z " " a rel " ed 

'5 found in other DKS p^SLTTi"' C ° nSerVed 

Pattern. In addition "here fo " 

' " ere 3 gene encoding DJCR 
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polypeptide has been identified from one species, all 
or a portion of that gene may be used as a probe to 
identify homologous genes from other species. The 
probes or primers may be used to screen cDNA libraries 
from various tissue sources believed to express the DKR 
gene. Typically, conditions of high stringency will be 
employed for screening to minimize the number of false 
positives obtained from the screen. 

Another means to prepare a gene encoding a 
DKR polypeptide or fragment thereof is to employ 
chemical synthesis using methods well known to the 
skilled artisan such as those described by Engels efc 
al.(Angew. Chem. Intl. Ed., 28:716-734 [1989]). These 
methods include, inter alia, the phosphotri ester, 
phosphoramidite, and H-phosphonate methods for nucleic 
acid synthesis. A preferred method for such chemical 
synthesis is polymer-supported synthesis using standard 
phosphoramidite chemistry. Typically, the DNA encoding 
the DKR polypeptide will be several hundred nucleotides 
in length. Nucleic acids larger than about 100 
nucleotides can be synthesized as several fragments 
using these methods. The fragments can then be ligated 
together to form the full length DKR polypeptide. 
Usually, the DNA fragment encoding the amino terminus 
of the polypeptide will have an ATG, which encodes a 
methionine residue. This methionine may or may not be 
present on the mature form of the DKR polypeptide, 
depending on whether the polypeptide produced in the 
host cell is designed to be secreted from that cell. 

In some cases, it may be desirable to prepare 
nucleic acid and/or amino acid variants of the 
naturally occurring DKR polypeptides. Nucleic acid 
variants may be produced using site directed 
mutagenesis, PCR amplification, or other appropriate 
methods, where the primer (s) have the desired point 
mutations (see Sambrook et al . , supra, and Ausubel et 
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al., supra, for descriptions of mutagenesis 
techniques) . Chemical synthesis using methods 
described by Engels et al., SU pra, may also be used to 
prepare such variants, other methods known to the 
> skilled artisan may be used as well. Preferred nucleic 
acid variants are those containing nucleotide 
substitutions accounting for codon preference in the 
host cell that is to be used to produce the DKR 
Polypeptide (s, . such "codon optimization" can be 
determined via computer algorithers which incorporate 
codon frequency tables such as "Ecohigh. Cod" for codon 
preference of highly expressed bacterial genes as 
provided by the University of Wisconsin Package Version 
9.0, Genetics Computer Group, Madison, wi . other 
useful codon frequency tables include 
"Celegans_high . cod" , »Celegans_low. cod" 
"Drosophila_high. cod" , «Human_high. cod" ' 
"Maize.high.cod", and « Yeas t.high. cod" . ' other 
preferred variants are those encoding conservative 
ammo acid changes as described above (e.g., wherein 
the charge or polarity of the naturally occurring amino 
acid side chain is not altered substantially by 
substitution with a different amino acid) as compared 
to wild type, and/or those designed to either generate 
a novel glycosylate and/or phosphorylation site(s) 
or those designed to delete an existing glycosylation 
and/or phosphorylation site(s). 

t-h e „„ genS ' CDNA ' ° r fra *»«* thereof encoding 

the DKR polypeptide can be inserted into an appropriate 
expression or amplification vector using standard 
ligation techniques. The vector is typically selected 
to be functional in the particular host cell employed 
(i.e.. the vector is compatible with the host cell 
machinery such that amplification of the gene and/or 
expression of the gene can occur) . The gene, cDNA or 
fragment thereof encoding the DKR polypeptide may be 
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amplified/expressed in prokaryotic, yeast, insect 
^u ovirus systems) and/or eukaryQtic ^ -ect 

Selectxon of the host cell win depend in parfc 

5 TT ^ P ° lyPeptide - ^agment thLeof Ts to 
5 be glycosylated and/or phosphorated, if so "t 
-sect, or mammalian host cells are preferable 
h«r ^^ally. the vectors used in any of the 

host cells will contain 5- fi aT ,v 

refers ^ flanking sequence (also 

10 Till ? ^ 3 " Pr ° m0ter " ) ™* other regulatory 
10 elements as well such as an enhancer (s), an origin of 

element 6lement ' a tranSCr iPti ° nal termination 
-bosome binding s^^T^—' * 

= e — 0 =iiy Ea r f r eltr L 

•tao- s «, m ,»„ • UPCl0nally - the v «tor may contain a 
tag sequence, i.e.. an oligonucleotide molecule 
20 located at the 5 • or 3 • end of the p ra police 

OU9 — -Xecule encodes 
polyps (such as hexaHis, . or other -tag- such as flag 
HA (hemaglutinin mfluenza virus, or myc forthich 
commercially available antibodies exist. ThJ t 2 is 
25 typically fused to the m,™.,^ 9 1S 

fh„ Polypeptide upon expression of 

the polypeptide, and can serve as means for effing 
Purification of the DKR polypeptide from the host "111 
Affinity purification can he accomplished, for example' 

3o tig c a° s T ~° 9raphy usi - Mtib ° di - 

cag as an affzmty matrix. Optionally the taa „n 
subsequently be removed from the purified IT ^ 

P^dte? ^ ^ ~ - — certain 

35 could he fTJTe^ltTr ^ "* * ^ 
of the DKR „oi N -term in us or C-terminus 

the DKR polypeptzdes by one skilled in the art. 
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greater half-iifp ,•„ • exhlb xt a substantially 

The 1. « , CtlVlty ° £ some molecules, 
'i.e., frol the sam! ! 9 "* * homologous 

=eu,, he t ioi: g :rjT e f s " a,or strain » ci « *-* 
cell ^r;^: ~ rr than 

combination of 5> fi.„u- y a «■*•«., a 

source,, synthetic TlT^TT ~™ « 

> Polypeptides gene nlLZl s 

source of the s< f J- sequence. As such, the 

unicellular ^1*^ * ^ 
vertebrate or inverteh^ eukarv °tic organism, any 

Provided that L t r^""' « ^ Plant ' 
in, and can hettL ITC ZZT 

The S' fl u, C =el1 «»ohinery. 

vectors of this i * Se<JUMOeS USe ' Ul ln the 

tors of this invention may be obtains k 

several methods well taora in the art ^ T 

flanking sequences useful herein o^ TyPiaillv - 5 ' 

uene flanking sequence 111 L I OKR 

"entitled by ^ ^ r^™^ 

known. Here, the 5. fi flanklng ^guence may be 

• flanking sequence may be 

synthesxzed' using the methods describe Z * 
-oleic acid synthesis or cloning 

flanw Mhere ° r ° nly a porti °* of the 5- 

flankxng sequence is known, it may be „^ I 

PCR and/or bv ,rr M • y be obtained using 

by screening a genomic library with suitable 
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TrlTZT^ and/ ° r 5 " flanking SS ^ enCe 
from the same or another species. 

a fraamen.^r 6 ^ flanking ia not 

5 be LoTaTA "tuning a 5- flanking sequence may 

be isolated from a larger piece of dna that may 
contain, for example, a coding sequence or even another 
gene or genes. Isolation may be accomplished by 
restriction endonuclease digestion using one or more 
carefully selected en Z ymes to isolate the proper ^ 

L" b digeSti ° n ' deSi ^ d f " -y be 

isolated by agarose gel purification, Qiagen® column or 

" S ^ t0 ^ Skilled «i«n. Selection 

reaLlv an * aCCO * Plish tbl. purpose will be 

readxly apparent to one of ordinary skill in the art 

The origin of replication element is 
typically a part of prokaryotic expression vectors 
Purcha Sed commercially, and aids in the amplification 
of the vector in a host cell. Amplification of the 
vector to a certain copy number can, in some cases, be 
20 important for optimal expression of the DKR 

Polypeptide. if the vector of choice does not contain 
an origin of replication site, one may be chemically 

r:™ based ° n a , — ™< - — Lo 

5 The transcription termination element is 

typically located 3 ■ of the end of the DKR polypeptide 
coding sequence and serves to terminate transcription 
of the DKR polypeptide. Usua ii y , the transcript * on 
termination element in prokaryotic cells is a G-C rich 

3 fragment followed by a poly T sequence, while the 
element is easily cloned from a li bra ry or even 

b e r rel Sed as of a vector, it can also 

be readily synthesized using methods for nucleic acid 
synthesis such as those described above. 

A selectable marker gene element encodes a 
Protein necessary for the survival and growth of a host 
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cell grown in a selective culture medium. Typical 

«t e s C tan 0 c n eT er ^ ^ ^ "> confer 

resxstance to antibiotics or other toxins, e g 

s h ~is n ' ; b e r: cyc i line ' or k ™ n f ° r 

the cell or .c, «ici«d« of 

the cell, or ( c ) supply critical nutrients not 

available from complex media. Preferred selectable 
markers are the xanamycin resistance gene, the 
amp icl llin resistance gene, and the tetracycline 
10 resistance gene. 76 

t-h* ^ rib ° SOme bindin ^ element, commonly called 

the Shxne-Dalgarno sequence (promotes) or the KozaT 
sequence (euxaryotes) , is usually neces ^ K ° Zak 

15 initiati ° n ° f The element is 

typically located 3 - to the promoter and 5 - to the 
coding sequence of the DKR polypeptide to be 

TTZIT,' ^ Shine " Dal — -quence ±- varied but 
xs typically a polypurine (i.e., having a high A-G 

>0 i^ntmed Many h Shine - D — sequences have' been 

^ X ' WMCh bS readily synthesized 

Sector f ° rth abOVS ^ USSd ^ a -oxaryotic 

In those cases wherp i> ^ j 
. wiiere it is desirable for nra> 

polypep tl de to be secreted from the host cell. feiZl 
5 sequence may be used to direct th. n,, , 

of th» h,,.- t che ora Polypeptide out 

car^ ! ° U " s ™ th ^~a. end the 

carboxy-termmal part of the protein may be deleted in 
order to prevent membrane anchoring. Typically, the 
> tT^ZT' " P0SUi0 - a in "» =^n 3 region of 
P** Z. »• ' ° r dlreCtly " the =' -d of the 

been 7 T~ -fences have 

been identified, and any of them that are functional in 

he lT ae h ° St CS11 ^ " Sed ta function witn 
may be hi" " ^ Ther * f °"' <*• signal sequence 

and m TV heter0l ° 9 °- *• «. PK* gene or 
CDNA. and may be homologous or heterologous to the OX x 
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Polypeptides gene or cDNA. Additionally, the signal 

;:Ho;rr;. chemicaiiy s ~ — ~ 

in most cases, secretion of the polypeptide 
5 from the host cell vis t-v> Q ^"J-ypepciae 
"ill result in th P'«»c e of , signal pepcide 

ill result in the removal of the amino terminal 
methionine from the polypeptide. 

or com. ■ ln ^ CaSeS ' transcri P"on of the dkr gene 
« 1S increased by the presence of one or more 

th 2 " VeCt0r '' tMS " P«tioularly true "here 
the vm polypeptide is produced in eu*aryotic hosf 
cells, especially mammalian host cells. The introns 
used may he naturally occurring „ ichi n the DKR gene 

sequence or a fragment thereof, where the intron is 

Z£ tu T y occurrin9 " ithin the — <- £ - 

soTcl' I" lnCr ° n,S) be ° btained =-ther 

flLinc s P0S " i0n ° f intr °" " ith •» 'he 

3 ranking sequence and the nirp . 

u tne gene is general lv 
import ant . as the incron must ^ transcrl ^ f£ 

effective. As SUC h. where the Dra gene inserted into 
the expression vector is a com molecule . the 
Preferred position for the intron is 3 ■ to the 
transcription start site, and 5 • to the polyA 

c^r C ^ P " 0n termiMti ° n ••««=•. Preferably for DKR 
CDNA the intron or introns win be located on on. siZ 

or the other (i . «. . 5 • or 3 ■ , of the cDNA such that it 
does noC lnterirupt che this cod . ng ^hat 

intron from any source, including any viral 
prckaryotic and eukaryotic (plant or animal)' organisms 
may be used to practice this invention, provide! "nat 

ins^t^A! °" h ° St " 11,SI iM ° »«th U is 

^tionaUy "J hSrein m Synthe "<= -trons. 

OPt onally, more than one intron may be used in the 
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Where one or more of the elements set forth 
above are not already present -in m,. 

. . y present ln the vector to be used 

vector. Methods used for obtaining each of the 
elements are well known to the skilled artisan and are 
comparable to the methods set forth above (i e 
synthesis of the dna, library screening and'the like, . 

The final vectors used to practice this 
invention are typically constructed from a starting 
10 vectors such as a commercially available vector Such 
vectors may or may not contain some of the elements to 
be included in the completed vector. M none of the 
desired elements are present in the starting vector 
each element may be individually ligated into the ' 
vector by cutting the vector with the appropriate 
restriction endonuclease (s) such that the ends of the 
element to be ligated in and the ends of the vector are 
compatible for ligation, xn some cases, it may be 

orde7:o ry obca" blUnt ' "* " ^ *- 

order to obtain a satisfactory ligation. Blunting is 

accomplished by first filling in -sticky ends- using 
Klenow DNA polymerase or T4 DBA polymerase in the 
weTkT "'. a11 £ ° Ur This procedure is 

25 sll r " a " " deS " ibed «« — Ol. in 
25 Sambrook et al., supra. 

Alternatively, two or more of the elements to 
be xnserted into the vector may f irst be ligated 
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otLTLd\ f h th T- are to be positioned adjacent - •«* 

other) and then ligated into the vector. 

One other .ethod for constructing the vector 
to conduct all l igations of the various 

simultaneously in one reaction mixture. Here, many 
nonsense or nonfunctional vectors will be generated due 
to ^proper ligation or insertion of the elements, 
however t he functional vector may be identified and 
selected by restriction endonuclease digestion 
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invent « ^^^^"^ ^ 
bacterial, insect , " " compatible with 
vectors include ^ ~" ^ 
5 "-^rogen Co^any, San — P«"»3.1 

Company. La JOU e9 °- «» ■ PBSII (Stratagene 

POHX Ohar.acia ^ l"/ ^ «1. 
(Clontech. Palo Ai to ' T""""' " J ' ' P EG ">-"2 
mvitrogenl and t " <Blue *acn.. 

1. W,. ""' ^ <Cibco /BRL , Grand Jsland 

After the vector v» 
nucleic acid molecule en™* constructed and a 

« polypeptide c ir^r ien9th ° r 

Of the vector, the completed °" Er °» er 

» "to a suitable host «U fo "** be 

Polypeptide expression. "^""cation and/or 

yeast cell, an lnsecc ^f"" host «"« (such as a 

20 «-«. "Hen cultured UM :; LT^" • «- 

can synthesize Dra po lyp ai5tl *f < * Bro '>"«e conditions, 

- collected f ro, the c^r e JoC T t 

secretes it into the ™ ma *iun, Uf the host cell 

cell producing it , i£ T ™ ^ dire « lv f«a the host 
25 collection, the J, 1, Mt "crated) . A£tar 

-thods such as ^ ~ cT * 
*«inity chro nat ogr aph y. £Z <^~y, 

Polypeptide' p^io 0 ' h ° St 0611 £ " C « 

° a- poiyp~:t de r d in part °- -»«■« 

Phosphorylsted (in „ h ! glycosvl sted or 
—erred,, ^t^TL* ^"c host cells ere 
« -fold- the prolan int ^ * is 
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activity, the DKR polypeptide may be -fold^- „ 
synthesis using a Ppropriate ch j£ ^LlT 
discussed below. conditions as 

— y«i= kid n ey ,s 2 h 9 ?: r 2S ° 3 v rLn lls ,cho1 ■ human 

The selection o£ suitahl. ' ° r 3T3 cells - 

£or t : n ~: hos v? us - 

screening and product- „ ,, culture ' edification. 
10 Known in the art n th ° "* «"»*««»«« "e 

«. -e - j^.rr rr^™ 1 - r iin - 

cell line f,,^ lines, and the CV-1 

include prj ^ l ~LT 11 - 
including transformed Unas ^ 

» cells, cell strains derived TrZ' ■ ^ 

Primary tissue, as well Is orim ° f 
suitable. Candidal cell" ^T* eXPl<mtS ' « * ls ° 
deficient in the selec" on Ze oTZ^^ 
dominant!, acting selection oZ ' 

20 mamma liM cell lines Other aurtable 

mouse neuroblasts K 2A cells 1^ t0 ' 
3T3 lines derived fro, S„L 'aa b " ZT^'J" ^ 
or HaK hamster cell Un es B8K 

/axe weii-known as host cpIIc 

subtil! 3 r b ;° teChn ° l09y - ""in of B 

siwtzlzs, Pseudomonas son « . 

30 spp ., and Se\ L irato b S ~\' 

this method. Y S ° be em Ployed in 

Many strains of yeast nolle, u 
skilled in the art „«> i OWn t0 those 



25 



30 



WO 00/18914 

PCT/US99/21647 

- 29 - 

systems may^™ 2™ ^act cell 

invention. ^ ch w « » ^ = of the present 
Katt. et ai. (Biotech*,™ ascribed £or example in 
5 teU* ICurr trTr 14 '"°-8" [1993),. 

Preferred insect cellars s f . ": 457S 

Carlsbad. CA) . 9 Hi5 dnvitrogen, 

10 "transfo 1 " Se " i ° n ,<lls ° referred to as 

the ..l^^t^r™'"' 1 "-' ° £ th * ««« into 
-.hods as calcium chlortae f CC °" PllshM such 
microinjection Tijf t electr °I>oration, 

^ n e th „d seTecLT: r t: ^"r-* 1 - — 

5 type of host cell to be us d tactl0 " of the 

suitable methods are -n! ' Th ° Se " ,ethods other 

and are set forth for ^7 * '""^ 
supra. example, tn Sambrook et al . . 

rransformero^^Instc: T*"** 
s-dard media o^ ^rV^ 

media win usually contain „n kllled artlsa "- The 
-e growth and sur y vi ; a n r -cessaxv for 

for culturing E col i roll Suitable media 

Broth (LB) ^ortrr^^rf- ^ 

— /- ^wth^trT ^ SUPP1 ~ S -*» serum 
-I Una tlTZZl'TtX^ the d -«— 

ce ' la =talbumin hydrolysate 
serum as necessary. and/or fetal calf 

Typically, an antibiotic or ot-v. 
useful for selective growth of t„e tral" 
only is added as a supplement t h « 
—end to be used will be aict ^ ^ J* 
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marker element present on ■> 

host ceil was transTLt ^^^V" 1 *" 

selectable marker element is 11 " th * 

compound added to the culture T^ 1 " "» 

Cne cul ture medium will be kanamycin 

host cell I! 6 r^lleT ™° * ^ 

in the art Such Zt^a * """^ ta °>» 

-stern blot Zl y 2 s^oT" ^ ^'t^ 

- secreted".:: £ h^TctlT £ ^ <° 

Polypeptides prepared in this way will tvnirv.ii 
Possess an amino terminal methionine as^t " 
during secretion from the cell 1 
Polypeptide is nor however, the z?jcr 

yp ptzde xs not secreted from the host cells it 

=r sir - ~ 

ooplasm IXcTnuctTM 6 ^ ^ ^ 

«»* disrupted mecW all y or ^ ^lej 

rei ea , P • _ y r Wlth detergent to 

solutron "Tr ellUlar C ° nten " ^" * Offered 
this solu ti r POlreePt " e - -an he isolated rrom 

- he acco^ £ :r: si :: r~« r — 

the polypeptide has heen synthesized 3^117"' " 
contains a ta g such as Hexahistidine 

Sr^'T^:* " " her ^tide such as 

t::r c rL c : «:r:;tt ct : or - c 

-no terminus, it may aaLta^^t .~ 
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one-step process by passin CT , . 

affinity column where tL co l ^ " 

affinity for th. 7 matriX has a 

mty for the tag or for the polypeptide directly 
U.e., a monoclonal antibody specific 

col™, oa„ be used £or J ri - Q-W- nlofcel 

10.11.8, John Wil ey & S on S « Oology, Section 

ey fc »ons. New York [1993]) 
Where the UJCR polypeDtido Je ~ 
a tag attached ^ e Ptide is prepared without 

well xn^tte Z^tT^Z ? ^ 

-change chromatography. nolecul „ ^ 10 "' "° 
chromatography, HPLC, native gal electron ■ . 
cognation „ ith gel eiutioa/a^t^^e ™ 

chese taohn^ealv a ach" ~ °' 

purity. 6Ct to ac haeve increased 

«„i • If ±t: iS antici Pated that the dkr 

*— t: s^j*^: st r ra cectoigue 

ceils tan he lyS ad to « " e the/T^' 
° Peripl. sm/cytoplasm by ^ "» «-t-f °f the 

-/or sanitation f oUo„aat ^iCST" 810 - 

isclnsion ^tL^™ ^ f"~ ' ' 

■l j • uxie c ytosol, the incluq-inn 

*- - pellet material ^1^0^ 
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°r with chaotropic agent such as a detergent 
guanidine. guanidine derivatives, urea, or urea 
derivatives in the presence , * . 
> as dithiothreitol at XL ^ or tris"" 

carboxvethyl phosphine at acid pH to release break 
apart, and solubilize the inclusion bodies. The 12 
Polypept.de in its now soluble for. can then be 
analyzed using gel electrophoresis, 
^unoprecipitation or the like. If it is desired 
to isolate the OKR polypeptide, isolation may be 

seTftch bT SinS Standard m8th0dS SUCh - ^ 
ir . u330 >'- m some cases, the DKR 

LoL bS b " 1 * 11 " -tive upon 

isolation, various methods for -refolding- or 
oonverting the polypeptide to its tertiary structure 
and generating disulfide linkages, can be used to 
restore biological activity. Such methods include 

atoveTanT- T"" * * * ™ 

above 7 and in the presence of a particular 

concentration of a chaotrope. The selection of 

chaotrope is very similar to the choices used for 

inclusion body solubilization but usually at a lower 

concentration and is not necessarily the same 

cases the' *7T? ^ S ° lubili -"on. X» most 
cases the refolding/oxidation solution win also 

its o^aMeTf" 9 S9enC " re3UCin3 —* *» 
its oxidized form in a specif ir T-*r--,„ 

^f^J-tic ratio to cenerahp = 
particular redox potential »n« • . generate a 

shuffli™ potentl al allowing for disulfide 

shuffUng to occur in the formation of the protein's 
cysteine bridge (s ) . Some of the commonly used redox 

ZlZl'lTT CySt6ine/ — glutathione 
(GSH)/dithiobis GSH, cupric chloride, 

dithiothreitol(DTT)/dithiane DTT 2- 
mercaptoethanol (bME) /dithio-b (ME) . In many 
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instances a „ 33 " 

eff - iency of ° t S h 0 e Vent iS — a ry to . 

rea ^nts used ref ol ding and th y to urease the 

Secular weight 

n °t forced "oT P ° lyPePtide incl Usio , 

the Pol4 ept r d ignifiCant ^eeT th b ° dies -e 

15 t0 " tM "°- "here it . 

15 £W«.. V ptj^-V isolate e ^ 

standard me , h „ ricat *on Can be * 

Such ,et J ds ^ c S / e11 *»- to^T^f 11 '** 

Va ^ous types ia h ^lo Wed by electro^ SSParati °* 

—re iCd c r /or ion -cC7r affinity ' 

me thod s for co f t0 USS ^re than * CaS<5S < *t 

*°* complete pur ificat f**" ° ne of these 

"—My sy„ thesi ^ » the 
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Polypeptides or fragments may be oxidize • 
methods set forth in these ZSj^Z?™"* 

"ate f :: ebridges - ^™^z:it:ir 

S cerate 3 :: " t0 ^ bi0l - iCal 
r.™ k- Polypeptides produced 

po^: P t d r ; han9eabiy with ~- m «* ~ ■ 

Poller are includ^ ^ tnT^ " * * 

invention. The polyjr s " ct Pr ~ nt 
soluble so that the SeleCted ls Really water 

does not precTpitate * " *" 

usually Edified to have ^sinl^ " 
as an active eeter for , active group, such 

elkylation tw T D " " aldeh ^ £ « 
controlled'arprt LT, o d ; 9 L ee th°e f "°" - be 

' Po^er „ay be or any ^IZTlZlTZT^ 
branched or imhr.r,^ „ weight, and may be 

-» Pol^Pt^ powers ^ °" ^ °' 

Preferably, for cberZut ic ° £ 
Preparation, the poller «uTL „ end - pr0du « 
acceptable. Pharmaceutical^ 

«y ^ selIct e er £ t ;i S : h 1Uble POl ^ r " «-eof 
Polyethylene glycol, dLSn. ceU^i™ T 

PoWethylated polyols .e.g., glycerol, 

For the acylation reactions 
Elected should have a single react^e Tj^ZT' 
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IhLTr iVe ilkylati0 "' the P^er.s, selected 
should have a single react . ve ^ a 

preferred reactive aldehyde is polyethylene glycol 

5 aZr yde ' " hiCh iS «'« ■«»"•. 0- mono cl -CIO 
5 alkoxy or aryloxy derivatives thereof , se e u s plt l 
No. 5.252,714). 'See U.S. Patent 

out by any'oTthe 10 " °f ™ P ° lyPeptid " *• carried . 
art L 7 -1 Pegylation reactions known in the 
art, as described for example in the following 

154 316; and EP 0 401 384. Preferably, the 

":: io s carried out via - — - ~ ~ 

an alkyiatxon reaction with a reactive polyethylene 

abbreviated peg a, . y y 11 

is mean.- >■ Srein ' P°lyethylene glycol 

is meant to encompass any of the forms of peg tLl t 
20 been used to derivatize other protelTs such J 

(Cl-cini = n v eins ' such as mono- 

(Cl CIO, alkoxy- or aryloxy-polyethylene glycol 

Performed Chemical Privatization may be 

Performed under any suitable conditions used to react a 

ml Methods Preparing pegylated DKR 

Polypeptides will generally comprise the steps of ( a ) 

a J! 6 POlyPSPtide ^ Polyethylene glycol such 

und! 6Ster ° r aldShyde de ™tive of peg) 

30 ^c h e C d°T tl0nS WherebY *°^P«* beco.es 

attached to one or more PEG groups, and (b) obtaining 
the reaction product* s) Tr, ning 
r*^- , 1 K m general, the optimal 

reactxon conditions for the a C vi a n^ 

defined haaed on _ l^^^^ * 
5 12? T eXa, ° Ple ' the lar9er the -"io of peg • 
prol;:; 6 9reaCer ^ Pe " e °"- ° £ Poly-Pegylated 
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Generally, conditions which may be alleviate 
or modulated by administration of the present pel " 
Polypeptides include those described herein for *S 
polypeptides molecules. However «-»,. ^ 
5 nnlvn^^ , "owever, the polymer/ DKR 

polypeptxdes molecules disclosed herein may have 
addxtxonal activities, enhanced or reduced biological 

o^ Z ty ' " 0th6r Cl ™istics, such as in™ • 
or decreased half-l ife , as compared to the non- 
derxvatxzed molecules. 

10 va • . ThS DKR P^^Ptides, fragments thereof, 
toaeth dSriVatives ' ^ b. employed alone, 

colo^ " " COmbinati ° n «ith other pharmaceutical 
composxtxons. The DKR polypeptides, fragments, 

15 "tn a c yt S ; k and deriVat±VeS - y be u -d in combination 
ZTlZ T faCt ° rS ' anti ^otics, anti- 

inflammatory, and/or chemotherapeutic agents as is 
appropriate for the indication being treated 

derive- ^ nUCleiG acid molecules, fragments, and/or 
derxvatxves that do not themselves encode polypeptides 
that are active in activity assays may be LxTas 
hybrxdxzation probes in diagnostic assays to test 
exther qualitatively or quantitatively, for the 
presence of DKR DNA or corresponding m 
txssue or bodily fluid samples. 

derivative^ 13 ! 1 ^'^ 6 flagments ' ~ iants, and/or 
derxvatxves that are not themselves active in activitv 
assays may be useful for preparing *^-k actlvlty 

. preparing antxbodxes that 

recognxze DKR polypeptides. 

and/or- „ P ° lyPePtideS ' ^agments, variants, 

"ing sta'n 1 " 5 * *° «ibodi^ 

using standard methods. Thus, antibodies that react 
wxth the DKR polypeptides, as well as reactive 

wx r tMn n th ° f SUCh antib ° dieS ' «• «l-o contemplated as 
35 th6SCOPe ° f the P-sent invention. The 

antxbodxes may be polyclonal, monoclonal, recombinant 
cleric, single-chain and/or bispecific 
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the antibody or fragment thereof will either be of 

asTr' 111 ; " Wil1 ^ " hUmanized "' i.-.. Prepared so 
as to prevent or minimize an immune reaction to the 

antibody when administered to a patient. The antibody 
fragment may be any fragment that is reactive with «£ 
Polypeptides of the present invention, such as Tj 
Fab', etc. Also provided by this invention are the' 
hybridomas generated by presenting any DK R polypeptide 

ILSTn th6re0f " anti96n t0 9 -lecteT 

THhe ma r" * ^ ^ ^ 

°l^r™ 1W ~ h . C6rtain — -lis to create 



immortalized cell lines by known techniques The 
methods employed to generate such cell l ines and 

15 TW IT** dirSCted againSt ° r P ° rtions ° f * human 

DKR polypeptxde of the present invention are also 

encompassed by this invention. 

The antibodies may be used therapeutically 

ics bind" inhibit blnding ° f ^ — P^VPeptide to 
20 Led « PartnSr - ^ -y. further be 

as xn labeled form to detect the presence of DKR 
polypeptide in a body fluid or cell sample 

Preferred antibodies are human antibodies 
either polyclonal or monoclonal 

25 

Therapeutjr romp o^- riri11 i ^minisj^a ufln 

are ^JT^^ C ° mP ° Sitions of «» Polypeptides 
are wxthxn the scope of the present invention. Such 
composxtxons may comprise a therapeutically effective 

30 amount of the polypeptide or fragments, variants or 
derxvatxves in admixture with a pharmaceutical^ 
acceptable carrier. The carrier material may be water 
for xn 3 ectxon, preferably supplemented with other 
materials common in solutions for administration to 

35 mammals. Topically, a DKR polypeptide therapeutic 
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compound will be administered in the form of a 
composition comprising purified polypeptide, fragment, 
variant, or derivative in conjunction with one or more 
physiologically acceptable carriers, excipients, or 
diluents. Neutral buffered saline or saline mixed with 
serum albumin are exemplary appropriate carriers. 
Preferably, the product is formulated as a lyophilizate 
using appropriate excipients (e.g., sucrose). Other 
standard carriers, diluents, and excipients may be 
included as desired. Other exemplary compositions 
comprise Tris buffer of about pH 7.0-8.5, or acetate 
buffer of about pH 4.0-5.5, which may further include 
sorbitol or a suitable substitute therefor. 

The DKR polypeptide compositions can be 
administered parenterally . Alternatively, the 
compositions may be administered intravenously or 
subcutaneous ly. When systemically administered, the 
therapeutic compositions for use in this invention may 
be in the form of a pyrogen- free, parenterally 
acceptable aqueous solution. The preparation of such 
pharmaceutical ly acceptable protein solutions, with due 
regard to pH, isotonicity, stability and the like, is 
within the skill of the art. 

Therapeutic formulations of DKR polypeptide 
compositions useful for practicing the present 
invention may be prepared for storage by mixing the 
selected composition having the desired degree of 
purity with optional physiologically acceptable 
carriers, excipients, or stabilizers (Remington's 
Pharmaceutical Sciences, 18th Edition, A.R. Gennaro, 
ed., Mack Publishing Company [1990]) in the form of a 
lyophilized cake or an aqueous solution. Acceptable 
carriers, excipients or stabilizers are nontoxic to 
recipients and are preferably inert at the dosages and 
concentrations employed, and include buffers such as 
phosphate, citrate, or other organic acids; 
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antioxidants such as ascorbic acid; low molecular 
weight polypeptides; proteins, such as serum albumin, 
gelatin, or immunoglobulins,- hydrophilic polymers such 
as POlyvxnylpy rr oli d one; amino acids such as glycine 
5 glutamine, asparagine, arginine or lysine- 

monosaccharides, disaccharides, and other 'carbohydrates 
mcludxng glucose, mannose, or dextrins; chelating 
agents such as edta,- sugar alcohols such as mannitol or 
10 ZT Salt " f0rming — terions such as sodium,- 
10 and/or nonxozuc surfactants such as Tween, piuronics or 
polyethylene glycol (PEG) . 

An effective amount of the DKR polypeptide 
composxtxon<s> to be employed therapeuticall^i!! 
depend, for example, upon the therapeutic objectives 

bail" T L T ±Cati ° n f ° r Which ^e DKR polypeptide is 
bexng used, the route of administration, and the 
condxtion of the patient. Accordingly, it will be 

zitrz for the therapist to titer the dosa ^ «* 

modxfy the route of administration as required to 
obtaxn the optimal therapeutic effect. A typical daily 
dosage may range from about 0.1 ug/ kg to up to 10Q 
mg/kg or more, depending on the factors mentioned 
• above. Topically, a clinician will administer the 

25 deTT^ UntU 3 d ° Sage iS reaChSd that ach -ves the 
25 desxred effect. The composition may therefore be 

(I'cf^ 6 * " 3 SinglS d ° Se ' ° r 35 tW ° « — «°ses 
(whxch may or may not contain the same amount of DKR 

ZlZVt^ OV6r tlme ' ° r ^ 3 COnti — infusion via 
implantation device or catheter. 

As further studies are conducted, information 
wxll emerge regarding appropriate dosage levels for 
treatment of various conditions in various patients, 
and the ordxnary skilled worker, considering the 
therapeutic context, the type of disorder under 



15 



20 



30 



WO 00/1 89 1 4 PCT/US99/2 1 647 

- 40 - 

treatment, the age and general health of the recipient, 
will be able to ascertain proper dosing. 

The DKR polypeptide composition to be used 
for in vivo administration must be sterile. This is 
readily accomplished by filtration through sterile 
filtration membranes. Where the composition is 
lyophilized, sterilization using these methods may be 
conducted either prior to, or following, lyophilization 
and reconstitution. The composition for parenteral 
administration ordinarily will be stored in lyophilized 
form or in solution. 

Therapeutic compositions generally are placed 
into a container having a sterile access port, for 
example, an intravenous solution bag or vial having a 
stopper pierceable by a hypodermic injection needle. 

The route of administration of the 
composition is in accord with known methods, e.g. oral, 
injection or infusion by intravenous, intraperitoneal, 
intracerebral (intraparenchymal) , 

intracerebroventr icular , intramuscular , intraocular , 
intraarterial, or intralesional routes, or by sustained 
release systems or implantation device which may 
optionally involve the use of a catheter. Where 
desired, the compositions may be administered 
continuously by infusion, bolus injection or by 
implantation device. 

Alternatively or additionally, the 
composition may be administered locally via 
implantation into the affected area of a membrane, 
sponge, or other appropriate material on to which DKR 
polypeptide has been absorbed. 

Where an implantation device is used, the 
device may be implanted into any suitable tissue or 
organ, and delivery of DKR polypeptide may be directly 
through the device via bolus, or via continuous 



WO 00/18914 

PCT/US99/21647 

- 41 - 

administration, or via catheter 

infusion. *cneter using continuous 

OKR polyp e p tide may be ■ 
sustained release formulatil adminiStere <* ^ a 
examples of sustained-releas^ 7 PreParation - Suitable 
semipermeable poller -t^^T" 0 "" 
articles, e.g. films Qr ln the form of shaped 

-ease matrices " — 

Polylactides (U .s. 3.77 3 J W ™ ^' 48 ^ lB ' 
glutamic acid and ganuna ethyl- L ' ' C ° P01 ^ of 

^oxyethyl- methacryl 5 a 4 e 5 ^«„. poly (2 _ 

Hater. *es. , 15: 167-277 ^7^ * " ' * * 
^ech., 12 : 98 _ 105 1981] Md L ^er, chem. 

danger et al. luL r J ' vla * aetata 

«cxd (HP 13 3, 98 8) . Sustained- rele lT XybUtyri ° 
-ay include liposomes, which can b! COn,P ° Sitions *!•*> 
several methods known in the JT Pr0Pared * «V of 
ai-, Proc. Natl. Acad ^- ( e - °"- - Eppstein et 

20 ^ 3 6 , 676; Ep 88, 046; EP i 43 ^ 9) 82: 3688 "3692 U985J , 

some cases it™ t_ 
Polypeptide compositions ' 2 y dSSi " bl » to us, dkr 
cells, tissues, or » « « vivo Mnner . Here> 



10 



15 



25 



30 



calls, tissues, or « «« ™n„e r . „ are , 

the patient are expose ff n o p» "-~» 
«t.r which the cells, tis s Z " < \ lyPePtid <' compositions 

cells that have been 9 e„e t T»Uv 

methods such as thow aj^"*^™"* 1 ' «ino 
secrete the Polypeptides f "!l rein ' — 
derivatives. Such cells' ^T™"' VariaMs - « 
end may be derived from 7 £ or human cells, 

from another source eith~ I Cissue or 

optionally, the eel s ^ be " —huaan. 

°"er to decrease the chlnce ITIT^ *- 

6 of an inimunological 
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response, it is preferred that the cells be 
encapsulated to avoid infiltration of surrounding 
tissues. The encapsulation materials are typically 
biocompatible, semi -permeable polymeric enclosures or 
membranes that allow release of the protein product (s) 
but prevent destruction of the cells by the patient's 
immune system or by other detrimental factors from the 
surrounding tissues. 

Methods used for membrane encapsulation of 
cells are familiar to the skilled artisan, and 
preparation of encapsulated cells and their 
implantation in patients may be accomplished without 
undue experimentation. See, e.g., u.S Patent Nos . 
4,892,538; 5,011,472; and 5,106,627. A system for 
encapsulating living cells is described in PCT WO 
91/10425 (Aebischer et al . ) . Techniques for 
formulating a variety of other sustained or controlled 
delivery means, such as liposome carriers, bio-erodible 
particles or beads, are also known to those in the art, 
and are described, for example, in U.S. Patent No. 
5,653,975 (Baetge et al . , CytoTherapeutics , Inc.). The 
cells, with or without encapsulation, may be implanted 
into suitable body tissues or organs of the patient. 

As discussed above, it may be desirable to 
treat isolated cell populations such as stem cells, 
lymphocytes, red blood cells, chondrocytes, neurons, 
and the like with one or more DKR polypeptides, 
variants, derivatives and/or fragments. This can be 
accomplished by exposing the isolated cells to the 
polypeptide, variant, derivative, or fragment directly, 
where it is in a form that is permeable to the cell 
membrane. Alternatively, gene therapy can be employed 
as described below. 

One manner in which gene therapy can be 
applied is to use the DKR gene (either genomic DNA, 
cDNA, and/or synthetic DNA encoding a DKR polypeptide, 
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or a fragment, variant, or derivative thereof) which 
-ay be operably l inked to a constitutive Qr 
promoter to form a "gene therapy dna construct" The 

promoter may be homologous or heterologous to the 
endo g e DKR gene> prov . ded ^ ^ ^ 

cell or tissue type into which the construct will be 
inserted, other components of the gene therapy DNA 
construct may optionally include, as required, DNA 
molecules designed for site-specific integration (e g 
endogenous flanking sequences useful for homologous 
recombination,, tissue-specific promoter, enhancer(s) 
or -lencer( S ), DNA molecules capable of providing a 
selective advantage over the parent cell, dna molecules 
useful as labels to identify transformed cells 
negative selection systems, cell specific binding 
agents (as, for example, for cell targeting, cell- 
specxf.c internalization factors, and transcription 
factors to enhance expression by a vector as well as 
factors to enable vector manufacture. 

. , „ / hlS gSne thera *y DNA construct' can then be 
introduced into the patient's cells (either ex vivo or 
« vavo) . One means for introducing the gene therapy 
DNA construct is via viral vectors. Suitable viral 
vectors typically used in gene therapy for delivery of 
gene therapy DNA constructs include, without 
limitation, adenovirus, adeno-assoicated virus, herpes 
sxmplex virus, lentivirus, papill oma virus, and 
retrovirus vectors. Some of these vectors, such as 
retroviral vectors, will deliver the gene therapy dna 
construct to the chromosomal DNA of the patient's 

inin ;, an V he 56116 thSraPy DNA Const — t can integrate 
mto the chromosomal DNA; other vectors will function 
as episomes and the gene therapy DNA construct will 
remain in the cytoplasm. The use of gene therapy 

5,672,344 (30 September 1997; Kelly et al . , University 
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of Michigan), 5,399,346 (21 March 1995; Anderson et 
al., u.S Dept. Health and Human Services), 5,631,236 
(20 May 1997; Woo et al . , Baylor College of Medicine), 
and 5,635,399 (3 June 1997; Kriegler et al., Chiron 
Corp . ) . 

Alternative means to deliver gene therapy DNA 
constructs to a patient's cells without the use of 
viral vectors include, without limitation, liposome- 
mediated transfer, direct injection of naked DNA, 
receptor-mediated transfer (ligand-DNA complex), 
electroporation, calcium phosphate precipitation, and 
microparticle bombardment (e.g., » ge ne gun"). See U.S. 
Patent Nos . 4,970,154 (13 November 1990; Chang, Baylor 
College of Medicine), WO 96/40958 (19 December 1996; 
15 Smith et al., Baylor College of Medicine) 5,679,559 (21 
October 1997; Kim et al . , University of Utah) 5,676,954 
(14 October 1997; Brigham, Vanderbilt University), and 
5,593,875 (14 January 1997; Wurm et al., Genentech) . 

Another means to increase endogenous DKR 
polypeptide expression in a cell via gene therapy is to 
insert one or more enhancer elements into the DKR 
polypeptide promoter, where the enhancer element (s) can 
serve to increase transcriptional activity of the DKR 
polypeptides gene. The enhancer element (s) used will 
25 be selected based on the tissue in which one desires to 
activate the gene(s); enhancer elements known to confer 
promoter activation in that tissue will be selected. 
For example, if a DKR polypeptide is to be "turned on" 
in T-cells, the lck promoter enhancer element may be 
30 used. Here, the functional portion of the 

transcriptional element to be added may be inserted 
into a fragment of DNA containing the DKR polypeptide 
promoter (and optionally, vector, 5' and/or 3' flanking 
sequence, etc.) using standard cloning techniques. 
35 This construct, known as a "homologous recombination 
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construct" can then be introduced into the desired 
cells either ex vivo or in vivo. 

Gene therapy can be used to decrease DKR 
Polypeptide expression by modifying the nucleotide 
sequence of the endogenous promoter (s) . Such 

"Toilet 011 " tyPiCaUy aCCOn *>^ed via homologous 
recombination methods. For example, a DNA molecule 
containing all or a portion of the promoter of the DKR 
gene(s) selected for inactive nn w 

mactivation can be engineered to 
remove and/or replace pieces of the promoter that 
regulate transcription. Here, the TATA box and/or the 
binding site of a transcriptional activator of the 
Promoter may be deleted using standard molecular 

ToTvTJTT 51 such deletion can inhibit 

activity thereby repressing transcription of the 
corresponding DKR gene . Deletion of the TATA box or 
transcription activator binding site in the promoter 
may be accomplished by generating a DNA construct 
comprising all or the relevant portion of the DKR 

polypeptide promoter (s) (f-rnm r->^ ~ 

irrom the same or a related 

species as the DKR ge ne(s, to be regulated) in which 
one or more of the TATA box and/or transcriptional 
activator binding site nucleotides are mutated via 
substitution, deletion and/or insertion of one or more 
nucleotides such that the TATA box and/or activa 17 

coin r te has decreased activity - - 

completely inactive. This construct, which also will 
typically contain at least about 500 bases of DNA that 
correspond to the native (endogenous) 5 < and 3 
flanking regions of the promoter segment that has been 

Tl her ' ^ ^ intr ° dUCed int ° ^P-Priate cells 
(either ex vivo or in vivo) either directly or via a 
viral vector as described above. Typically 
integration of the construct into the genomic DNA of 

the 5 7^ bS Via h ™°l° g °us recombination, where 
the 5 and 3' flanking DNA sequences in the promoter 
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construct can serve to help integrate the modified 
promoter region via hybridization to the endogenous 
chromosomal DNA. 

Other gene therapy methods may also be 
employed where it is desirable to inhibit one or more 
DKR polypeptides. For example, antisense DNA or RNA 
molecules, which have a sequence that is complementary 
to at least a portion of the selected DKR polypeptide 
gene(s) can be introduced into the cell. Typically 
each such antisense molecule will be complementary to 
the start site (5' end) of each selected DKR gene. 
When the antisense molecule then hybridizes to the 
corresponding DKR polypeptides mRNA, translation of 
this mRNA is prevented. 

Alternatively, gene therapy may be employed 
to create a dominant-negative inhibitor of one or more 
of the DKR polypeptides. In this situation, the DNA 
encoding a mutant full length or truncated polypeptide 
of each selected DKR polypeptide can be prepared and 
introduced into the cells of a patient using either 
viral or non-viral methods as described above. Each 
such mutant is typically designed to compete with 
endogenous polypeptide in its biological role. 

Samples of the E coli cell lines GM121 and GM94 
have been deposited with the American Type Culture 
Collection, 10801 University Blvd. , Manassas, VA, USA 
on September 22, 1998 as accession numbers 202173 and 
202174, respectively. 

The following examples are intended for 
illustration purposes only, and should not be construed 
as limiting the scope of the invention in any way 
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Example 1- Pinning of t-ho M » v rq dkr - 

5 About 120 adult mice with an average body 

weight of about 18 grams were each injected 
intraperitoneal^ with a kainate solution (prepared as 
a stock solution of about 1. mg/ml kainate in sterile 

10 3 K OSG ° f ab ° Ut " ^ kainatS Per ^dy 

10 weight. About six hours after injection • 

atutu injection, the mice were 

sacrificed, and the hippocampus was dissected from each 

usInTthT 1 T 6XtraCted fr ° m Pal tissue 

using the Trizol method (Gibco BRL, Grand Island, NY) 

The poly(A + , mRNA fraction was isolated from total RNA 
using Message Maker (Gibco BRL, Grand Island, NY) 
according to the manufacturer's recommended procedure- 
Hippocampal tissue was also obtained from control mice 
(wh,ch received an injection of pbs only), and poly(a + ) 
mRNA was obtained from tMs t . ssue ^ 

same procedures. 

Two random primed cDNA libraries were prepared- 
one from the kainate-treated and one from the control 
Poly (A + > mRNA using the Superscript® plasmid system 
(Gibco BRL, Gaithersburg, md, . A random cDNA primer 
containing an internal NotI restriction site was used 
to initiate first strand synthesis and had the 
following sequence: 

GGAAGGAAAAAAGCGGCCGCAACANNNNNNNNN (SEQ ID NO: 15) 
where N is A, G, C, or T. 



25 



Both first strand cDNA synthesis and second 
strand cdna synthesis were performed according to the 
manufacturer's recommended protocol. After second 
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strand synthesis, the reaction products were extracted 
with phenol: chloroform :isoamyl alcohol (in a volume 
ratio of 25:24:1), followed by ethanol precipitation. 
The double strand cDNA products were ligated using 
standard ligation procedures to the following double 
stranded oligonucleotide adapter (obtained from Gibco 
BRL, Grand Island, NY) : 

TCGACCCACGCGTCCG (SEQ ID NO: 16) 

GGGTGCGCAGGC (SEQ ID NO: 17) 

After ligation, the cDNA was digested to 
completion with NotI, and size fractionated on a 1 
percent agarose gel. The cDNA products between about 
250 and 800 base pairs were selected and purified from 
the gel using the Qiagen® gel extraction kit (Qiagen, 
Chatsworth, CA) . The purified cDNA products were 
directionally ligated into the vector pYY4lL (American 
Type Culture Collection, "ATCC"; 10801 University 
Blvd., Manassas, VA, USA; accession number 209636) 
which had been previously digested with NotI and Sail. 
The ligated cDNA was then introduced into 
electrocompetent ElectroMax® DH108 E. coli cells 
(Gibco-BRL, Grand Island, NY) via standard 
electroporation techniques. The library was then 
titered by a serial dilution of the transformation cell 
mixture . 

About one million primary clones were divided 
into 20 pools (50 , 000 clones each pool) and each pool 
was plated on 245mm x 245 mm square plate containing 
MR2001 medium (MacConnel Research, San Diego, CA) and 
about 60 ug/ml carbonocillin. After incubation 
overnight at 37C, the colonies were scraped off the 
plate in about 20 ml SOC (SOC contains about 2 percent 
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Bactotryptone, 0.5 percent yeast extract, 10 mM sodium 
chloride, 2.5 mM potassium chloride, and 10 mM 
magnesium sulfate) and were pelleted by centrifugation 
at about 6000 rpm for about 10 minutes. The plasmids 
were then recovered from the cells using Qiagen® maxi 
prep columns (Qiagen, Chatsworth, CA) according to the 
protocol suggested by the manufacturer. 

About two hundred and fifty thousand clones 
(50 ug total plasmids/10 ug from each pool) were used 
to transform yeast strain YPH499 (ATCC accession number 
90834) and an amylase-based signal trap assay was 
conducted as follows (see co-pending u.S.S N 
09/026,959 filed 20 February 1998 for a detailed 
description of this technique) . Around 1000 
transformants were plated on a single starch-containing 
selection plate (15 cm diameter with a medium 
containing about 0.6 percent yeast nitrogen base, 2 
percent glucose, 0.1 percent caa, 1.0 X trp dropout 
solution, 0.7 percent potato starch azure, and 1.5 
percent agarose) . The plates were incubated at about 
30C for 4-5 days until full development of halos was 
observed. The colonies in the center of the halo were 
Picked and restreaked on a fresh plate to form single 
colonies. The single colonies with halos were then 
picked and arrayed into 96 well microtiter plates 
containing about 100 ul of water per well, thereby 
generating the "yeast colony solutions". 

About ten microliters of each well of each 
yeast colony solution was used as template to recover 
the cDNA fragment from that colony through PCR. 
Therefore, ninety-six PCR reactions were independently 
performed using PCR-Ready Beads® (96 well format, 
Amersham- Pharmacia Biotech, Pistcataway, NJ) and the 
following oligonucleotides according to the 
35 manufacturer's protocol: 
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ACTAGCTCCAGTGATCTC 



(SEQ ID NO: 18) 



CGTCATTGTTCTCGTTCC 



(SEQ ID NO: 19) 



PCR was conducted using a Perkin-Elmer 9600 



thermocycler with the following cycle conditions: 94C 
for 10 minutes followed by 35 cycles of 94C for 3 0 
seconds, 55C for 3 0 seconds and 72C for 1 minute, after 
which a final extension cycle of 72C for 10 minutes was 
conducted. Most PCR reactions contained a single PCR 
product. The amplified cDNA products were purified 
using the Qiagen® PCR purification kit (Qiagen, 
Chatsworth, CA) . These products were sequenced on an 
Applied Biosystems 373A automated DNA sequencer using 
the following oligonucleotide primer: 

GC T AT AC C AAGC AT AC AATC (SEQ ID NO: 35) 

Taq dye- terminator sequencing reactions 
(Applied Biosystems, Foster City, CA) were conducted 
following the manufacturer's recommended procedures. 

Each PCR fragment was translated in all six 
possible ways to identify those fragments which (1) had 
a potential signal peptide in the same direction as 
reporter gene; (2) had a stop codon(s) upstream of the 
putative methionine translation start site; and (3) 
appeared to lack a transmembrane domain. 

One clone that met these criteria, termed 
u ymrs2-00009-c4" , was selected for further analysis. 
This clone contained 5' sequence, including a putative 
signal sequence, but was lacking 3' sequence. 

To obtain the 3' sequence of this clone, a 3' 
RACE reaction was performed using as a template pool 
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number 4 from the YmHK2 cDNA library. This YmHK2 
library was prepared as follows: First strand cDNA 
synthesis was performed using about 2 micrograms of the 
RNA obtained from the hippocampus of the kainate 
treated mice and about 1 ug of Not I primer-adapter 
having the following sequence: 

GACTAGTTCTAGATCGCGAGCGGCCGCCCTTTTTTTTTTTTTTT (SEQ ID 
NO: 42) 

Both the first strand and second strand cDNA 
synthesis reactions were performed using the 
Superscript® plasmid system (Gibco BRL, Grand Island, 
NY) . After second strand synthesis, the double 
stranded cDNA products were ligated into the double 
stranded adapters of SEQ ID N0s:16 and 17. 

After ligation, the cDNA was digested to 
completion with Not I, and size fractionated on a 0.8 
percent agarose gel. The cDNA products larger than 
about 800 base pairs were selected and purified from 
the gel using the Qiagen® gel extraction kit (Qiagen, 
Chatsworth, CA) . The purified cDNA products were 
directly ligated into Sal I and Not I digested pSport® 
vector (Gibco BRL , Grand Island, NY) . 

The ligated cDNA products were then 
introduced into electrocompetent E. coli cells called 
ElectroMax® DH10B (Gibco BRL, Grand Island, NY) . The 
library was then titered. 

About twelve million primary clones were 
obtained, and expanded into about 250 ml of LB 
containing about 100 ug/ml ampicillin. After overnight 
incubation at 37C, the plasmids were recovered using 
the Qiagen® maxi-prep kit (Qiagen, Chatsworth, CA) . 
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About 20 ng of the plasmid library were used 
to transform the ElectroMax® DH10B electrocompetent E. 
coli cells using standard electroporation techniques. 
About two million trans formants were divided into 40 
pools (containing approximately 50,000 plasmids/pool) . 
Each pool was then expanded into about 3 ml of LB 
medium containing about 100 ug/ml ampicillin. After 
overnight incubation at 37C, the plasmids were 
recovered using the Qiagen® mini -prep kit. The DNA 
from each pool were then stored at about minus 20C for 
future use. 

The 3' RACE reaction was performed using 
about 1.5 ng of pool #4 of the YmHK2 library as a 
template, and using the Advantage® cDNA PCR kit 
(Clontech, Palo Alto, CA) with the following 
oligonucleotides : 

CCAGCTGCTCTGTGGCAGCCCAG ( S EQ ID NO: 20) 

CCCAGTCACGACGTTGTAAAACGACGGCC (SEQ ID NO: 21) 

The reaction was conducted in a standard 
thermocycler (Perkin-Elmer 9600) for thirty five cycles 
under the following conditions: 94 C for 1 minute; 94 C 
for 5 seconds, and 72 C for 5 minutes. This was 
followed by a final extension at 72C for 10 minutes. 
About one microliter of the reaction products was 
diluted to 50 ul using TE buffer (10 mM TRIS pH 8 . 0 and 
1 mM EDTA) . 

To enrich the RACE reaction for the gene of 
interest, a nested PCR reaction was conducted using 
about five microliters of the TE solution (containing 
the RACE reaction products as described in the 
preceding paragraph) together with the following 
oligonucleotides : 
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AACATGCAGCGGCTCGGGGG ( S EQ ID NO: 22) 

GGTGACACTATAGAAGAGCTATGACGTCGC (SEQ ID NO: 23) 

The nested PCR reaction was incubated in a 
thermocycler (Perkin-Elmer 9600) using the following 
protocol: 94C for one minute; five cycles of 94C for 5 
seconds followed by 72C for 5 minutes; five cycles of 
94C for five seconds, followed by 70C for 5 minutes; 
and 20-25 cycles of 94C for 5 seconds followed by 68C 
for 5 minutes. After this PCR, the 3' RACE products 
and the nested PCR products were analyzed using 
standard agarose gel electrophoresis. 

A PCR product of about 3.3 kb was identified 
from the nested PCR reaction. This fragment was 
purified using Qiagen® Gel Extraction Kit (Qiagen, 
Chatsworth, CA) and ligated into the vector pCRll-TOPO 
(Invitrogen, Carlsbad, CA) according to the procedures 
recommended by the manufacturer. After ligation, the 
products were transformed into One Shot® E. coli cells 
(Invitrogen, Carlsbad, CA) and plated on a LB (Luria 
broth) plate containing about 100 ug/ml ampicillin and 
about 1.6 mg X-gal. After overnight incubation at 37C, 
12 white colonies and one blue colony were selected, 
and screened using PCR-Ready Beads® (Amersham- 
Pharmacia Biotech, Pistcataway, NJ) according to the 
manufacturer's recommended protocol using 
oligonucleotide SEQ ID NO: 20 together with the 
following primer: 



GTGCTGAGTGTCTTCCATCAGC 



(SEQ ID NO: 24) 



Two colonies were picked that had yielded PCR 
products of the expected size of about 192 base pairs. 
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These colonies were inoculated into about 3 ml of LB 
medium containing about 100 ug/ml ampicillin, and were 
incubated at 37C. The cultures were placed on a shaker 
for about 16 hours, and the plasmids were recovered 
using Qiagen® mini prep columns (Qiagen, Chatsworth, 
CA) according to the manufacturer's protocol. Plasmid 
DNA was then sequenced as described above. 



nucleotides was assembled by combining the sequence of 
clone ymrs2-00009-c4 (containing 5' sequence) together 
with the nested PCR fragment of 3.3 kb containing 3' 
sequence. Within this contiguous sequence is an open 
reading frame of 349 amino acids. The nucleotide 
sequence of this novel mouse gene, referred to as DKR- 
3, is set forth in Figure 1. The putative amino acid 
sequence, as translated from the DNA sequence, is set 
forth in Figure 8 

A BLAST search of the Genbank database using 
the amino acid sequence of DKR-3 revealed that this 
open reading frame has homology to a gene known as 
human rig-like 7-1 mRNA (Genbank accession number 
AF034208; see also Ligon et al . , J NeuroVirology, 
4:217-226 [1998]). DKR-3 also has homology to the gene 
for chicken lens fiber protein clfest4 (Genbank 
accession number D26311) ; the overall identity to this 
protein is about 50 percent with the highest homology 
in the middle of the protein. 

Example 2: Cloning of thf> Human DKR-3 flpnp 

Mouse DKR-3 DNA can be used to search a 
public EST database for human homologs, resulting in 
the identification of the following Genbank accession 
numbers : 



A contiguous stretch of DNA of about 33 66 
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AA628979 
AA349552 
AA633061 
AA351624 
5 W61032 
T30923 
AA683017 
AA324686 
T08793 

10 T31076 
R14945 
AA226979 
W45085 
AA424460 

15 R58671 
R57834 
AF034208 
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These EST sequences were analyzed and 
assembled to create a putative sequence for human DKR- 
3. Based on this putative sequence, two 
oligonulceotides were designed for use in PCR in an 
attempt to clone the human DKR-3 gene. The sequence of 
these oligonucleotides is: 

GAGATGCAGCGGCTTGGGGCCACCC ( S EQ ID NO: 25) 

GCCTGGTCAGCCCACGCCTAAAG (SEQ ID NO: 26) 

PCR was performed using the Advantage® cDNA 
PCR kit (Clontech, Palo Alto, CA) together with human 
fetal brain Quick-Clone® cDNA (Clontech) . PCR was 
conducted in a thermocycler (Perkin-Elmer 9600) under 
the following cycle conditions: 94C for 2 minute; 94C 
for 30 seconds, and 72C for 2 minutes. Thirty-five 
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cycles were conducted after which samples were treated 
at 72C for 10 minutes. A single fragment of about 1150 
base pairs was visible when the PCR products were 
visualized on a 1 percent agarose gel. This fragment 
5 was purified using the Qiagen® Gel Extraction Kit 

(Qiagen, Chatsworth, CA) and ligated into the vector 
pCRII-TOPO (Invitrogen, Carlsbad, CA) . After ligation, 
the products were transformed into One Shoot E. coli® 
(Invitrogen, Carlsbad, CA) and plated on a LB plate 

10 containing about 100 ug/ml ampicillin and about 1.6 mg 
X-gal. After overnight incubation at 37C, 2 white 
colonies were picked and inoculated into about 3 ml of 
LB medium containing about 100 ug/ml ampicillin. The 
cultures were kept on a shaker at about 37C for about 

15 16 hours. The plasmids were isolated using Qiagen® 

mini-prep columns (Qiagen, Chatsworth, CA) according to 
the manufacturer's recommended protocol, and the 
inserts were then sequenced using methods described 
above . 

20 The cloned fragment is 1141 bp in length and 

contains an open reading frame of 350 amino acids. The 
nucleotide sequence is set forth in Figure 2, and the 
putative amino acid sequence, as translated from the 
DNA sequence, is set forth in Figure 9. This amino 

25 acid sequence is about 80 percent identical to the 
mouse DKR-3 gene. In addition, human DKR-3 is 
identical to the human rig-like protein fragment 
described by Lignon et al . , supra between amino acids 
157 and 308 of DKR-3. Significantly, the rig-like 

3 0 protein has an amino terminal start corresponding to 
amino acid 156 of DKR-3. Rig-like does not appear to 
be a secreted protein, and the carboxy terminal region 
of rig-like protein has no homology to human DKR-3. 
Just as for mouse DKR-3, human DKR-3 is about 54 

3 5 percent identical to the chicken lens fiber protein 



m 



20 



25 



30 



35 



WO 00/18914 

PCT/US99/2I647 

- 57 - 

clfest. Human DKR-3 appears t-n 
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CCTGCTGCTGGCGGCGGCGGTCCCCACGGC (SEQ ID N0;27) 

^ GCCTGGTCAGCCCACGCCTAAAG (SEQ „ NO;28) 

The PCR reaction was conducted in a 
thermocycler (Perkin-Elmer 9600,. PC R conditions were- 
94C for 2 minute; 94C for 30 seconds, and 72C for 2 and 
1/2 minutes. Thirty-five cycles were conducted 
10 followed by a final extension treatment at 72C for 10 
minutes. PCR products were run on a one percent 
agarose gel, and a band of about 1100 bp was gel 
purified using the Qiagen gel extraction kit (Qiagen® 
Chatsworth, CA) . cloned into the vector CRII-TOPO 
dnvitrogen, Carlsbad, CA) and sequenced to confirm 
that the band contained the human DKR-3 open reading 
frame minus the amino terminal 10 amino acids. 

About twenty-five nanograms of this probe was 
denatured by heating to about 100C for about 5 minutes, 
followed by placing on ice, and then radioactively 
labeled with alpha-32P-dCTP usin g the Rediprime® ■ 
labeling kit (Amersham, Arlington Heights, IL) and 
following the manufacturer's instructions. A human 
multiple tissue Northern blot was purchased (Clontech 
Palo Alto, CA) and was first prehybridized in about s' 
ml of Clontech Express® hybridization buffer at about 
68C for 30-60 minutes. After prehybridization, the 
labeled probe was added to the solution and allowed to 
hybridize for about 60 minutes. After hybridization, 
the blot was first washed with 2xSSC plus 0.05 percent 
SDS at room temperature for about 30 minutes, then 
washed with O.lxSSC plus 0.1 percent SDS at about 65C 
for about 30 minutes. The blot was dried briefly and 
then exposed to a Phosphorimager screen (Molecular 
35 Dynamics, Sunnyvale, CA) . After overnight exposure 
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the image of the blot was analyzed on a storm 820 

machine (Molecular Dynamics, Sunnyvale, CA) with 

Imageguat software (Molecular Dynamics, Sunnyvale, CA) 

The size of the human DKR-3 rna transcript is 
5 about 2.6 The results Qf fche Norfchern « 

;~ hUBM DKR-3 is highly expressed in adu 

adult 1 T alth ° Ugh ^ 6XPreSSi0n in . 

adult lung, skeletal muscle, kidney , and pancreas - s 

10 ,T arent " A S6COnd Smaller ^-script is apparent 

lit u r c :: as ' ^ couid resuit fr ™ d — ° 

tne full length transcript. 

a variet ^ ^ ° f thiS in 

a variety of human cancer cell li nes were analyzed for 

the presence or absence of DKR-3 rna transcript 
^ „ • The STii^lastoma cell lines Hs 683; A 172- 

snb- 19; „ 87 », and u _ 3J3m are an ^ ^ ™. ■ 

cultured m the media recommended by ATCC. 

Normal human mammary epithelial 'cells (NMECs) 
derived from reduction mammoplasties were purchased 
from Clonetics Corp. (San Diego, CA) and the Corriel 
institute (Camden, N. J. ) . The immortali2ed fcreast 
epithelial cell line MCF-10 and the ER+ cell line MCF-7 
can be obtained from the American Type Culture 

25 k 1 ' eCti ° n - The ER+ BT20T ^ were provided by Dr 
25 K. Keyomarsi (n.y. state Dept. of Health) 

immortalized 184A1 and other breast cancer cells 

including T47-D, ZR75-1, and BT474, MDA-MB-157, MDA-MB- 

231 MDA-MB-361, MDA-MB- 453, MD-MBA-468, HS578T and 

SKBr3 were all obtained from the American Type Culture 

0 Collection (10801 University Blvd., Manassas^ VA) 

a mod-f J™ 05 ' 184A1 MCF1 ° CSllS WSre cult -ed in 

a modified DME/F12 medium (Gibco/BRL, Grand Island , „, 

supplemented with 10 mM Hepes, 2mM glutamine, 0.1 mM 
nonessential amino acids, 0.5 mM ethanolamine, 5 mg/ml 
5 transferrin, 1 mg/ ml Bovine serum ^ 

sodium selenite, 20 ng/ml triiodothyronine, 10 ng/ml 
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EGF, 5 ug/ml in Sulin and 0>5 w/b1 hydrocortisone 

ll^n 12 ^/^" " C — 74,189-195 

[1993]) . Th e ER+ and ER+ breast cancer cells were 

cultured in Alpha or Richter improved minimal essential 
medium (MEM) (Gibco/BRL) supplemented with 10 mM Hepes, 
2mM glutamme, 0.1 mM nonessential amino acids, 10 
percent fetal bovine serum and 1 ug/ml insulin . 

Normal human bronchial and cervical 
epithelial cells were purchased from Clonetics Corp 
(San Daego, CA, . Normal. cervical epithelial cells were 
culture in KBM2 (Clonetics Corp. San Diego, CA) 
supplemented with 13 mg/ml bovine pituitary extract 
0.5 ug/ml hydrocortisone, 2 ng/ml EGF, 0.5 mg/ml 
epinephrine, 0.1 ng/ml retinoic acid, 5 ug/ml 
transferrin, 6.5 ng/ml triiodothyronine and 5 ug/ml 
msulm. Normal bronchial epithelial cells were 
cultured in BEBM (Clonetics Crop., San Diego, CA) 
supplemented with 0.5 mg/ ml hydrocortisone, 0.5 ng/ ml 
EGF, 0.5 ug/ml epinephrine, 10 ug/ml transferrin, 5 ug, 
ml insulin, 0.1 ng/ml retinoic acid and 5 . 5 ng/ ml 
triiodthyronine . 

The lung cancer cell lines H1299, H23 H358 
H441. H460, H520, H522 , H727, H146, H209, 
H526, and H889 and the cervical cancer cells Caski c- 
4-1, MS751, siHa and C-33-A were all obtained from the 
Ameracan Type Culture Collection. The lung cancer 
cells were cultured in rpmi (MEM) (Gibco/BRL) 
supplemented with 10 mM Hepes, 2 mM glutamine, 0 1 mM 
nonessential amino acids and 10 percent fetal bovine 
serum (FBS) . The cervical cancer cells were cultured in 
Earles MEM supplemented with 0 . 1 mM nonessential amino 
acids. 1 mM sodium pyruvate and 10 percent FBS. All 
cells were routinely screened for mycoplasma 
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contamination and maintained at about 3 7 o c in an 
atmosphere of about 6.5 percent C0 2 " 

.onolayersTL'L" 8 * ~« 

5 centriLjn "ovT d — llT™* " 

Previously (Gudas , Proc ^ 10n * s Ascribed 

«09 E1988],. RNA (about 20 ug f wa ™' 85:47 ° 5 - 

The blots were prehvbri r?i 
washed under the same conditions as t "' 
above for the tissue blot. 2 blots 
briefly and then exposed to I L . ^ 
15 (Molecular nwn. • p bos P horimager screen 

ecular Dynamics, Sunnyvale caj 

exposes, the i B a g e of th^lo ™ ,„ al 7"™'*' 
Molecular Dynam ics) . <both f ™» 

20 oa „ oe sJi 1 ^:; : 5 r ; •*» in Fi9ures i5a - i5e - *■ 
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urease cancer rpi l -i ^ 
compared to the no™,! cell lines . "^J"" " 

indicates that DKR-3 expression is decreased L th 

* -dioat^^naTe^^Z-VrsT 1 ' "~ 
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Unas as cohered to nor^ai and ^™ ™ 
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a« ffPl* 3; Honir,^ the Fft unnn PKR^Seae 

Human and mouse DKR-3 cDNA and amino acid 
sequences were used to search Genbank using the BLAST 
Program in an attempt to identi fy dkr-3 related gents 
A number of EST (expressed se ^ ence 

and were analyzed to deterMne whether the sequences 
overlapped, asing the following human EST actons 
a novel gene, termed DKR-l , was predicted . CC6SS1 ° nS ' 

AA336797 

R27865 

W39690 

AA043027 

HUM517H04B 

AA143670 

W51876 

N94525 

AA641247 

AA137219 

AA115249 

AA031969 

AA136192 

AA032060 

AA035583 

AA207078 

AA371363 

AA037322 

AA088618 

W46873 

AA115337 

AA693679 

W30750 

H83554 
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full lena t h CR COndUCted in an a "emp t to clone the 

full length gene, and the following two 

oligonucleotides were used for PCR: 
5 CCCGGACCCTGACTCTGCAGCCG (SEQ ID NO:29) 

GAGGAAAAATAGGCAGTGCAGCACC (SEQ ID NO: 30) 

PC* „r CR Perf ° rmed Usin * the Advantage® cDNA 

PCR kit (Clontech, Palo Alto, CA) containing the 
oligonucleotides listed above and human p la centa Quick- 
Clone® cDNA (Clontech, Palo Alto, CA, . Tne reaction 
was conducted according to the manufacturer's 
recommendations. Thirty-five cycles of PCR were 
conducted in a thermocycler (Perkin-El me r 9600) under 
the following conditions: 94C for 2 minutes; 94C for 
30 seconds, and 72C for l-l /2 min utes, followed & 
final extension at 72C for 10 minutes. 

20 on.n Aft6r CyCling ' PCR P rod ^ts were analyzed 

1200 base pairs in length was detected after agarose 
gel electrophoresis. This fragment was purified using 
the Qiagen® gel extraction kit (Qiagen, Chatsworth, 

Carls^^r int ° VSCt0r * C ™~™™ Unvitrogen, 

Carlsbad, CA) using standard ligation procedures. 

After ligation, the products were transformed into One 
Shoot® competent E. coli cells according to the 
procedures recommended by manufacturer (Invitrogen, 
Carlsbad, CA) . The transformed coli cells J ere 
Plated on a LB plate containing about 100 ug/ml 
ampicillin and about 1.6 mg X-gal . 

After overnight incubation at about 37C, two 
white colonies were picked and inoculated into about 3 
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ml of TB containing 100 ug/ml ampicillin. The culture 
was incubated at about 37C for about 16 hours, plasmids 
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were then recovered using Qiagen® mini -prep columns 
(Qxagen, Chatsworth, CA) and sequenced. Both colonies 
contained the same insert. 

The insert is 1193 base pairs, and is 
referred to as human DKR-1. The sequence of this gene 
xs set forth in Figure 3. This gene contains an open 
reading frame of 266 amino acids. The amino acid 
sequence is set forth in Figure 10. A stop codon is 
present upstream of the first methionine, indicating 
the first methionine is likely to be the amino terminus 
of the protein. Human DKR-l has a predicted signal 
Peptide with a predicted signal peptide cleavage site 
between amino acids 19 and 20. 

The gene has about 80 percent homology to the 
15 mouse gene dkk-l (Glinka et aJ . , supra) 

mouse dkk-l g ene is 272 amino acids in length while 
human DKR-1 is 266 amino acids in length. Human DKR-1 
differs from mouse dkk-l at amino acid positions 3 4 

24 V' .J 0 ' 18 ' 19 ' 22 ' ' 

24 29 53, 55, 62, 66, 69, 77, 93, 98, 101, 105, 106, 

165, 169, 175, 178, 197, 224, and 244. In addition, 
the alignment of human DKR-1 and mouse dfcJt-1 shows one 
gap m human DKR-1 between amino acids 37 and 38, and 
two gaps between 103 and 104, 146 and 147, and 165 and 

166. Glinka et al . state on page 362 of their article 
that "Coordinates of Xenopus dkk family members have 
been deposited in Genbank with the following accession 
numbers... hdkk-1 AA207078." However, forward three 
frame translations of AA207078 by the inventors herein 
showed no homology to the published mouse and Xenopus 
dkk-l sequences, or to the human DKR-1 sequence, except 
in the 3' end of this accession, which exhibits a 95 
percent identity to human DKR-1 from amino acids 81- 
179, indicating that AA207078 does not encode full 
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iength human dJck-l c- 

^ino acids 1 on ' 9nxflc *ntly t AA2n7n-.o . 

ac Min .especu^r ^ — estate 
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a £ M h r l09y to b - h C" ra ' a ; oose 

CVS . Q . ne amin ° acid level h and hu ™an 

CyStSlne Pattern. 61 based Primarily on i£ 

To ow- ^ ... 



GCCACAGTCCCCACCAAGGATCAIK; 

(SEQ id N0: 34) 

ic Se Paratelv c , „ 

-»» mouse heart Maratw'd """■*■«««■.. protocol 
^vantage® cdna pcr kit ™ *** ° DBa and <=»e 

«. ana usi „ s 0 "' b0t , h cx ontech , Palo 

"Was. , " £ive s aconda ,„ n mm " : *" "ve 

* «c ;„r 5 20 - 25 ^ « »« £ sT by 70c f - 5 

tor 5 "mutes. tor 5 seconds foll owed 
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products was added together and m, • 
-luted to ahout 50 J ^g S^eT 
-crollters of this solution ^^^S^ 

"lont T reaCti ° nS ' AdVant ^ e@ CDNA PC * «t 

NOs. 32 and 33 were used for the 5' and 3' nestina 
reasons, respectively. The nes ted PCR react in 

ztt in a ( --n- E ^^ru™ 

fina ' ! SeC ° ndS; ^ ?2C for 2 ^utes. A 

final extension was then conducted at 72C for 10 

minutes. The PCR products were analvz^ 
15 were analyzed using a one 

Percent agarose gel 

20 reason. These „, products J 

and were then ligated into the vector pc RI l-T0P0 
"nv.trogen, . The ligation products ^ 

-to OneShot® ». coli cells Unvitrogen. Carlsbad. 
CA) . and the cells were then pleted on to two x-oel 
err" 9 Pl "~ «~ -* "action.ee oeL^d 

-1^::^^™ piate were 

. Via KACE reactions usincr the 

Clontech pr^er m and the oligonucleotide SEQ id 

no-' 3 o°r h " C " " leotide SE 0 ID 

PUte het ► ' ThrM COl ° nieS f ™- «* 

cultured .T tained C ° rreCt S " e £ "^-« -re 
cultured, and the plasmids were i so]fl ^ „ 

using procedures described above ^""^ 
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Three clones, 9813302, 9813304 and 9813305 

thr 5 a < n d e L s T ence wMch extended the est - 

the 5 dxrectxon. one clone, 9813308, contained 
sequence which extended the EST sequence in the 3' 
dxrectxon. a continuous sequence of 2 678 base pairs 
was thus assented using the sequence of clones 
9813308, 9813304, and the EST AA26556!. full 
length -NA has heen termed DKR-2, and the sequence is 
set forth „ Figure 4 . The correspon 
sequence xs set forth in Figure 11. 

, Within ^ 311,1110 aCid seo ^nce is an open 
readxng frame of 259 amino acids. This protein has 
approxxmately 38 percent identity with mouse o^ at 
the ammo acxd level. Mouse DKR-2 has a predicted 
signal peptxde with a signal peptide cleavage site 
between amino acids 33 and 34. 

Example s- Wa n ing pf fnp H amm DKn _ y 

the B r*<*n ^ GSnbank databaSS W3S marched using 

the BLAST program with both DNA and amino acid 

sequences from human DKR-1 and human DKR-3 , and one 

human EST, W55979, was identif ied that showed homology 

level h ^ DKR_1 ^ hUman DKR ~ 3 at the -ino acif 

8 oL -T CySt6ine Pattern " W55979 -bout 

88 percent xdentical to mouse dkr-2 at the DNA level 

and about 93 percent identical to mouse dkr-2 at the 
amxno acid level. 

A BLAST search of Genbank W55979 indicated 
hat W55979 has homology to BAC clone number B28«T 
s S 95^ 3CCeSSi ° n nUmb6r AC0 «099, . BAC clone B284B3 
W55979 r PairS ^ l6ngth - Three ^tions of 

clone B2 a 8 r 4 e B3 , 0g ° US . t0 **" di "~ t ^™ ° f ^ 
35 ttZ "beating that human DKR-2 has at least 

asseirn- ^ ' sequence of 556 bp in length was 
assembled based on the sequences of both BAC clone 
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.o Use DK8 . 2 . ; it 3 hi r c r h T3° f s :i e human orthoi ° 9 ° f 

« °Pen reading £rame 0£ S „ 3 4 ^".f ^ is 

codon is present a£ter J£ ^JTW St ° P 
sequence of human DKR . 2 is ^j,"^ Thls 3 ' 
to mouse DKR-2. Percent identical 

neart Marathon-Read,® c 0 » aTd l" 1 " 9 C1 ° nteCh ""^ 
^t. together with o7- Advantage® cDNA PCR 

HACK reacts 21 t^T^ »" " «- 
-nufacturer-s proco'coT ^ " 
were then subjected to nesting K TTo l^T" Pr ° dUCtS 
5 sequence usino fh« .* " riCh for th e 5- 

using the Advantage® cDNA pen n ► 

Oligonucieotide SEQ ID N0 . 32 Th ™ *" ^ 
*eth the 5. RACE reacti!n'and the COnditi °- 
- the a as —■a-^J^".^ 

kit, and were „ • Purification 

.-vitroge;:^; 9 ";?";, it" zero - siunt ® 

recommended by the manufacturer ThI v Pr ° Cedu " s 

»ere transformed i„ to Oneshots £ ^ ^ "n Products 
were then m a f a( , cells which 

ascribed Ive " ^ ^«es as 

colonies were^™' C " UUrinS ' w hite 

- « ™ contaLinTebtt ;;r ated int ° ab ™ 3 

-Itures were allowed to grow f o'r LoTu *" 
"hich the plesmids were isolated ""^ 
P-P columns (0 iagen. oh tswo h cTaccT min " 
manufacturer's protocol The si * CC ° rd ™ to 'h. 
»as then obtained. sequence of each insert 
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°ne of the 5 ' -race „i 
extended the human DKR^fl ' f«ed 98l2826 , 

contiguous seance of 153?^ *' A 
-xng thi. clone M12826 t^ h T ^ ~ 
3 'sequence. within w.th the hun,an dkr- 2 

^ding frame Qf hlS c °nt igU ou s sequence is an 1 

^ y ammo acirtc: ^ an °Pen 

. Predicted signal pep J d C e ^. ™<> >— . gene 

34. and ls about 95 id ! n °. amn0 33 and 

the amino aci(J rhT^T ' ^ °**-2 at 

" SBSCt C ° numbering of tL T 1 " Cl '""' ( " lth 
rendering these po.^ 1 "' 17 °; "3. and 191 , 

5 amino «*» "££r* £ - —tin, 

ta Alternative spli' „ " V " lMts ■ 
; M di —ered „„ en rcR 1S ° £ °™ °* *- a „ BKR- 2 

"arathon-Readv® CDfK " USi " 9 hU "™ b *°* t 

Advantage® C » A rcR Mt «*■ Pil ° «, and the 

owing oligonucleotides • 

gggttgagggaacacaatctgcaag 

(SEQ ID NO: 36) 

GTCT GCAATTGATGATGTTCCTCAATGG 

(SEQ id NO: 37) 

PCR was conducted • 
the manufacturer's J ! 9 Param eters set forth 

— d by agaro ; e r pcr Products ^*«* 

Products were obtained Te^T^' "* *"> «* 
these products were gel pu^f ? ^^ing to 
Rifled and purif J d J""* 18 ? as Ascribed above 
sequencer 0ne pro(J ^ above< e ' 

rr; 2 ' »~. th et:°cr d to fui1 ^ 

^soforn, of DKR-2 . This ,„ , C °^esponded to an 

*- « 20, a^o acLs l f n p p h e aS " ^ — 

aa a Ppears to ho mi 

° oe massing ^ 
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exon. This isoform is referred to as human DKR-2a 
The DNA sequence of human DKR-2a is set forth in Figure 
6 and the amino acid sequence as translated from the 
DNA is set forth in Figure 13 

5 

Example fi- Pinning of t-ho Hlfflaja PJffizi Sane 

A human EST that showed significant homology 
to human DKR-1 and human DKR-3 on protein level was 
10 identified in Genbank. This sequence, Genbank 

accession number AA565546, has a cysteine pattern that 
is similar to that of human DKR-1 and human DKR-3 

A BLAST search of Genbank showed no human 
ESTs overlapping with AA565546. Therefore, to extend 
the EST sequence in the 5' direction, a 5' RACE 
reaction was performed using human heart Marathon- 
Ready® cDNA (Clontech, Palo Alto, CA) together with 
the Advantage® cDNA PGR kit (Clontech, Palo Alto, CA) 
and the following oligonucleotide: 



15 



CCAGGGCCACAGTCGCAACGCTGG (SEQ ID NO: 38) 

The RACE reaction was performed according to 
the protocol provided with the Advantage® kit. After 
25 5' RACE, the products were nested to enrich for the 

desired 5' sequence using the Advantage® cDNA PGR kit 
according to the manufacturer's recommendations 
together with the following oligonucleotide: 

CTCCCTCTTGTCCCTTCCTGCCTTG (SEQ ID NO: 39) 

After the nested pgr reaction, the products 
were purified using the Qiagen® PC R purification kit 
(Qiagen, Chatsworth, CA) , ligated into the vector 
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ToTz 'r icro9en ' carisbad ' «>• - '"-fo- 
x-to OneShot® e. coli cells as described above . A£ter 

transforation, the calls ware plated on a LB plata 
s contain, about 100 u 9 /„! a^picillin ana about 1.6 n . 

After overnight incubation at 37c, four white 
colonres ware picked f rom the plate and ware inoculated • 
in about 3 ml tr r*^<--> • • , ^umiacea 
The culture C ° ntaining about 10 ° ug/inl ampicillin. 

The cultures were xncubated at about 37c for about 16 

10 hours. ^ plasms were then recovered using Qiag en® 
nunx-prep columns (Qiagen, Chatsworth, CA, and 
sequenced. 

Two clones, termed 9813563 and 9853564, were 
found to contain the 5' seguence of human DKR-4 

3' RACK T ° ° btain ^ 3 ' SeQUenCe ° f human a 
3 RACE reaction was performed using human uterus 

Marathon-Ready® cDNA (Clontech, Palo Alto CA) 
together with the Advantage® cDNA P C R kit (Clontech) 
and the following oligonucleotide- 



25 



(SEQ ID NO: 40) 



CAAGGCAGGAAGGGACAAGAGGGAG 

to the T 3 ' reaCti ° n WaS according 

to the manufacturer's recommendations. After the RACE 
reaction, the products were nested using the 
Advantage® cDNA PCR kit and the following 
oligonucleotide: 



^ CCAGCGTTGCGACTGTGGCCCTGG (SEQIDN0:41) 

fo1 . „ J hG P arame ters for PCR were 94C for 1 minute 

thenT:: ^rT"' ^ ^ ° f ^ 5 ™ ^ 

of 70C for 10 mnUteS ' aft6r 3 final 6Xtensi - 

70C for 10 minutes was conducted. After the nesting 
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reaction, the products were anal^ „ 

agarose gel. A sincle £™ analv2 ^ on a 1 percent 

was observed. T^^nd! ^ 12 °° * P in 
using methods described ab7 """^ *"* ^ ^ 
» - vector poaa^SSoT ^sTd^ ^ 
sequenced. Sequence of this ba! ' ^ rlSbad ' CA > «<* 
contained the 3' seouenJ ! , Seated that it 

sequence of human 
sequence was assembled together Jthl " 
(fro™ clones 98 13563 and 985356 "\ 5 ' Seguence 

» length sequence „ f hu J ^'^f— «*! 
forth in Figures 7 (dmj ■ ' sequence is set 

-ino acid sequence Toe T 9 ' " '^slated 
--s in iength and'is ZT^^^l^ 

PCR amplif ication employina hh 0 
and template described below were used , ^ 
20 rec °**>-ant form of human DKR-i Zf ^ fl ~ Mt - a 
Pair introduces a TAA ston - „ PrimSr ° f each 

site following the ctrL ! * 
other primer of ea c pa *?. T**" ° f the ~- «- 
^te, a N-terminaT ,t lnt ^uces a unique Nd el 
* - amino ~ p^^ ~ for 
thermocyclino „ , Sene ' rcR and 

»» .ethodoToj ;r d u : ins s ™ 

restriction digested PUri£i * d ' 

'0 98113, and transformed ttotL '7" ^ 
host G„ 12a .deposited £° « 6 Prototrophic col; 

collection on September ». 1^?^ ^ ° at « 
202174, . other co^only " C ° eSS1 ° n nU *« 

vectors and host cells are , expression 
> » y one skilled in th / " e al » citable for expression 

art. After transformation 
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positive clones were selected and examined for 
expression of the recombinant gene product. 

The construct pAMG21-human DKR-1-24-266 was 
engineered to he 244 amino acids in length and have he 
5 followxng N-terminal and C-terminal residues, 
respectively: 

Met -His -Pro -Leu-Leu -ni w 

i,eu Gly (SEQ ID NQ:43) 

10 Thr-Cys-Gln-Arg-His (SEQ ID NO: 44) 

The template used for PGR was human DKR-1 cDNA and the 

o p o c w ; n a 9 nd r nucleotides were the primer - ir — 

for PGR and clonxng this gene construct: 
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35 



TACGCACTGGATCCTTAGTGTCTCTGACAAGTGTGAAG (SEQ ID N 0:46) 

PAMG21 h TranSf0rmed E - COli st "- GM121 containing 
PAMG21-human DKR-1-24-266 were grown in 2X YT media 
contaxnxng 20 micrograms/ml kanamycin at 30C until the 

2s ToTo rr: an opticai density ° f ^ ^ - - 

achL ; ; IndUCtl ° n ° f ™-l Protein expression was 
achxeved by addition of vibrio fisc her i synthetic 
autoxnducer to 100 ng/ml final and incubation of the 
culture at either 30 °C or 37 - C for about 9 hours 
further with shaking. m addition , as a uninduced 

Z al ^ CUltUrS n ° autoind — was added to 

an alxquot of the culture, but the culture was also 

shakxng along wxth the induced cultures. After about 9 

600 ™ 6 °' "™ ™d a 

600 nm, an alxquot of cultures were examined by oil 

emersxon microscopy at 1600X magnification, and 
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Bact^al 0 ' ^ ltUreS WSre P6lleted by -^rifugation. 
Bacterial pellets of cultures were processed for 

SDS -polyacrylamide gel electrophoresis on a 14 percent 
gelto examine levels of protein produced in crude 
lysates and for N-terminal sequencing confirmation of 
the recombinant gene product. The gel was stained with 
Coomassie blue. 

The results are shown in the photo of Figure 
and , \ C ° ntainS mol ^ular weight markers; Lanes 2 

and 5 contain crude lysates of uninduced control cells 
xncubatad at 30C; Lanes 3 and 6 are crude lysates of 
induced cells cultured at 30C; Lanes 4 and 7 are crude 
theTL ° f / ndUCed CSllS «*«™* at 37C. The arrow on 
15 h n ^ 1 indiC3tes the expected location of 

15 human OKK-1-24-266. As can be seen, large amounts of 
recombinant protein were observed in crude lysates of 
induced cultures at both 30 °C and 37 °c (Lanes 3 and 6 
and 4 and 7, . Microscopic analysis of bacterial cells 
revealed most cells contained at least one inclusion 
body, suggesting that at least some of the protein may 
be produced in the insoluble fraction of E. calx. 

Example 8- Fvprn^.inn n^. 2 in r^-^ n 

PCR amplification employing the primer pairs 
and templates described below were used to generate 
various forms of DKR-2 . One primer of each pair 
introduces a TAA stop codon and a unique BasnHI site 
following the carboxy terminus of the gene. The other 
primer of each pair introduces a unique Ndel site, a N- 
termxnal methionine, and optimized codons for the amino 
terminal portion of the gene. PC R and thermocycling 
was performed using standard recombinant DNA 
methodology. The PCR products were purified 
restriction digested, and inserted into the unique Ndel 
and Bamni sites of vector P AMG21 ( ATC c accession no 
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98113) and transformed into either prototrophic E coli 
host GM121 or GM94 (GM 94 was deposited with the ATCC 
on September 22, 1998 as accession number 202173) 
Other commonly used E. coli expression vectors and host 
cells are also suitable for expression. After 
transformation, positive clones were selected and 
examined for expression of the recombinant gene 
product. 

The construct pAMG21 -human DKR-2-26-259 was 
engineered to be 235 amino acids in length and have the 
following N-terminal and the following C-terminal amino 
acids , respectively ; 

Met-Ser-Gln-Ile-Gly-Ser (SEQ ID NO;47) 

Val-Cys-Gln-Lys-Ile (SEQ „ NO;48) . 

The template used for PCR was human DKR-2 
CDNA and the following oligonucleotides were the primer 
pair used for PCR and cloning this gene construct. 

GTTCTCCTCATATGTCTCAAATTGGTAGTTCTCGTGCCAAACTCAACTCCATCAA 
G (SEQ ID NO: 49) 

TACGCACTGGATCCTTAAATTTTCTGACACACATGGAGT (SEQ ID NO: 50) 

The construct pAMG21 mouse DKR-2-26-259 was 
engineered to be 235 amino acids in length and have the 
following N-terminal and C-terminal residues, 
respectively: 

Met-Ser-Gln-Leu-Gly-Ser (SEQ ID M0:51) 

Val-Cys-Gln-Lys-lle (SEQ IDNO;52) 
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The tem Plate used tor PGR w 

following oligonucleotides l* «-2 cdna, ^ the 

for pc * ~« — -"e::irL p r r pair - 

5 - 

o ^^CACTGGATCCTTAGATCTTCTGGCATACATGGAGT (SEQ id NO: 54) " 
Transformed p» ^ , . 
DKK- 2 - 26 - 259 plasm . d « 259 or PAMG21 _ mouse 

contain ing 20 M/ml k „ " ^ M 2X " -edia 

15 rr - an o Bt n a r d ~: ;„v° -c mtii - — 

5 IM «tio„ of dkr- 2 prot J n X " 600 ™ « about 0.5. 

■»/-! final ana ta ^ Wtafc -toinducer to 
<* - 37C for about 5 or s h" " CUltU ~ at 
m addition, as a uninduoed coT " ith —W»T 

20 "° a «°^uca r was added t 1, ' 

b « the culture was also i nc „bat °' the 

»°urs further at 30c with sh^ ^ ° b ° Ut 5 °r 9 
«^u=ed cultures. uT*£*™* ^ «*<* the 
incubation. the optical d ' = °* 9 h °«~ 
25 —red at about 600™ °* -« 

examined bv o-i t aliquot of culture 

oy 011 emersion m,,., ultUre s were 

Unification, and » poroscopy at 160Qx 

by Cent ^u gat ion. Ba« er r a r n T 1 ltUreS ^ Pel ^ed 
Processed for ffljs-polyj^" . f lletS «£ cultures were 

» crude l ysates e levels of protein pro 

conf irmation f ° r ^-terminal sequencing 

~ stained^witn O^^E. — ~t. ,ne gel 

35 10 (human ^ reSUltS a ^ shown in Figure 

DKR-2 polypeptide^ in 1«. -nes 8 - 



WO 00/18914 



PCT/US99/21647 

- 77 - 



DKR-2 polypeptide) . m Figure lfi . ft 

crude lysate of • „ S 8 con tains 

xysate of uninduced control cells- L „no q 
contains crude lysate of induced cells T 
and Lane 10 contains crude lysate o T " ^ 

5 cultured at 37 C Th» educed cells 

etc j/c_. The arrow to the lefi- nf T 

As can be seen, significant amounts of ™i 
Sanerated in the induced c U ^ a lT s °lZ ^ 
« 37C. while the ^ c ™ ^r 9 T " 
10 large amount of polypeptide. Tj s l TJ T * 

results of polypeptide production^ " *** 
259 ro« . tuon of mouse DKR-2-26- 

259. Lane 1 XB molecular weight markers r f 
are one clone of s mI ■ mar ^ers . Lanes 2-4 

pias^d. 0 ^: 0 ^:: 1 r/rrr"" - ith the 

» transfected with the same piasJd ~ ^ 

r: r r^::sT d r ™ — L - - . 

-anes 4 and Tare crude l"^ " 3 ° C; «* 

37C. T he arrows "o^e le" t of ? = Ult "" d « 

0 ejected location oV"e IT^^ 

:=d L a ~::t:: rr- = ~ can 

but not at 30C Micro C " ltUreS " " C 

Microscopic analysis of bacterid 
tails revealed most cells contained at least 12 
> inclusion body, suggesting that at least. , 

P :r n may be produced in the £££ , 
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and templates' ZltlZt^ZT, ^ P ^ 

1^:— r • r ~~~~ 

following the ctbo^ t * ""^ *=" Sit a 

Primer of each paiHnt " ™° °"-r 

each pair introduces a unique «fej site, a N- 
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terminal «« ^ 

terminal portion of the gene. Pen and thermocyclino 

was perked using standard recombinant DNA 

methodology. The PCR products were purified. 

^d ^Tsites^r' inSe " ed int ° ^ — 

98113, „ \ VeCC ° r P4MG21 ,ATCC -«"«ion no. 

98113) and transformed into the prototrophic * coll 

or?:„ a h othar ™ y used «• «" 

* ^ leT nt^arT "fTf ^ " 
nne .,. , Cne art - After transformation, 

and lr S6leCted ' Pl3Smid DNA — i dated 

and the sequence of the DKR-3 gene insert was 

confirmed. 

The construct pAMG21-human DKR-3-23-350 was 
en^neered to he 329 amino acids in length and have he 
followxng N-terminal and C-terminal residues 
respectively: 

20 Met-Pro-Ala-Pro-Thr-Ala (SEQID N0 :55) 
Gly-Gly-Glu-Glu-Ile (SEQ IDNO:56). 

25 f!n tSmPlate ' ° r PCR WaS h — D ^-3 CDNA and the 

tor PGR and cloning this gene construct. 

30 

TACGCACTCCGCGGTTAAATCTCTTGCCCTGCCAGCA (SEQ ID NO:58, 
The construct P AMG21-human DKR-3-33-350 was 

35 f e :rr eered to be 319 acids ^ and z: the 

35 following N-terminal and G-terminal residues 
respectively: 
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Met-Lys-Pro-Gly-Pro-Ala 

(SEQ ID NO: 59) 

Gly-Gly-Glu-Glu-Ile 
5 SEQ ID NO: 60) 

The template used for pcr wao >, 

f oi lowing oligonucleo z;i cdna and *- 

for pck an d cIoning this gene ~" — 

tacgcactccgcggttaaatctcttcccctcccagca (seq id NO:62) 

engineered^ ^T^f^"^ —3-2-350 was 
respectively: terminal rescues, 

20 Met-Gln-Glu-Glu-Ala-Thr 

(SEQ ID NO: 63) 

Gly-Gly-Glu-Glu-Ile 

(SEQ ID NO: 64) 

The template used for pcr w« a *. 

» ^ on^c^ - re hu ::; d ° kr - 3 «=» - ««. 

PC* Md cloning this g £T pair used 

30 

TACGCACTCCGCGGTTAAATCTCTTCCCCTCCCAGCA (SEQ ID NO: 66, 

The construct pAMG21- mouS e DKR-3-33 
engineered to be lis =„• . J-33-349 was 

respectively: ues ' 
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Met-Glu-Pro-Gly-Pro-Ala 

(SEQ ID NO: 67) 

Gly-Glu-Glu-Glu-Ile 
5 (SE Q ID NO: 68) 

The template used for ppp t«„ 

fono„ ing oligonuc iz™ s w : «-» - 
£or ra Md cloning this izizzzr pair usea 
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(SEQ ID NO: 69) 

TACGCACTCCGCGGTTAAATCTCCTCCTCTCCGCCT. 



A (SEQ ID NO: 70) 



20 



25 



30 



35 



Transformed E. coli GM1?1 ™r,<-=- 
various pAMG21 DKR 1 „i . containing the 

PAMG^l DKR- 3 plasmids described above were 
grown in 2x YT media ™r,«- • • were 

media containing 20 micrograms /ml 
kanamycin at 30 °r i tL y aii,s/rni 

« .oo 0 ™ ri vrT„vr ed m opticai 

fi^r ^thetic autoinducer to 100 

frna! concentration and incubation of the culture at 

^^^.•JS^* h 

hours further at » " incubated for about 6 

rurtner at 30c with shaking along with th. 
induced cultures. After about 6 hours 21 T 
density of cultures were measured at a 
•U^ot of cultures were examined b y oillZ™' 
ZZZlr " 160M — i£i -"- and aXiZ "of 

=~ ~r =a— r 

were processprl t-« ■ "<*ccerial pellets 

P ocessed to determine whether the recombinant 
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protein was in the soluble or insoluble fraction of E 
coli and for N-terminal sequencing confirmation of the 
recombinant gene product. The results are shown as 
photos of the SDS gels in Figures 18 and 19. In Figure 
18, Lane 10 is molecular weight markers, and Lanes 1-9 
are crude lystes of bacterial cells. Lane 1 is crude 
lysate of uninduced control cells; Lanes 2, 4, 6, and 8 
are crude lysates of induced cells cultured at 30C; 
Lanes 3, 5, 7, and 9 are induced cells cultured at 37C. 
Lanes 1-5 contain lysates of cells transfected with the 
pAMG21-human DKR-3-23-350 construct; and Lanes 6-9 
contain lysates of cells transfected with the pAMG21- 
human DKR-3-33-350 construct. The arrows to the left 
of Lane 2 and the right of Lane 9 indicate the expected 
15 location of the DKR-3 polypeptides. Figure 19 contains 
molecular weight markers in Lane 10; Lanes 1-5 are 
crude lysates of cultured cells transfected with the 
P AMG21-human DKR-3-42-350 construct; Lanes 6-9 are 
crude lysates of cells transfected with the pAMG21- 
mouse DKR-3-33-349 construct. Lanes 1 and 6 are 
uninduced controls; Lanes 2, 4, 7, and 8 are crude 
lysates of induced cells cultured at 30C (two different 
clones of each construct); Lanes 3, 5, and 9 are crude 
lysates of induced cells cultured at 37c (two separate 
clones of the human DKR-3-42-350 construct in Lanes 3 
and 5) . The arrow to the right of Lane 9 indicates the 
expected location of the mouse DKR-3 polypeptides; the 
arrow to the left of Lane 4 indicates the expected 
location of human DKR-3 polypeptide. As can be seen, 
all DKR-3 constructs produced large amounts of 
recombinant protein in E. coli. No inclusion bodies 
could be detected by oil emersion microscopy, and the 
recombinant polypeptides were mostly found in the 
soluble fraction of the cells. 
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GTTCTCCTCATATGTTAGTTTTGGATTTCAACAACATCAGGAGCTCT 
(SEQ ID NO: 73) 

TACGCACTGGATCCTTACAGTTTTTCTATTTTTTGGCATACTCTTAATC 
(SEQ ID NO: 74) 

It is anticipated that DKR-4 polypeptide could be 
prepared using the PCR product as described above for 
the other DKR polypeptides . 

EXAMPLE 11: Production and Purificati on of DKR-3 
Polypeptide in Mammalian Cells 

Human DKR-3 cDNA was cloned onto the 
mammalian expression vector pcDNA3 . 1 ( - ) /mycHis 
(Invitrogen, Carlsbad, CA) and the vector construct was 
amplified using the Qiagen maxi-prep kit (Qiagen, 
Chatsworth, CA) standard ligation techniques. 

Human embryonic kidney 293T cells (American 
Type Culture Collection) were cultured in 10 cm dishes, 
and grown to about 80 percent confluence. The cells 
were then transfected with the vector construct using 
the DMRIE-C® liposome formulation (Gibco BRL, Grand 
Island, NY) as follows. About 240 microliters of 
DMRIE-C® were added to 8 ml of Optimem medium. About 
40 ul (equivalent to about 56 micrograms) of purified 
vector construct was then added to another 8 ml of 
Optimem. After mixing and incubation at room 
temperature for about 15 minutes, 2 ml of this solution 
was added to each of 8 plates. After about 5 hours, 
the medium was aspirated and 10 ml of DME medium 
containing about 10 percent fetal calf serum was added. 
The cells were incubated 16-18 hours after which the 
medium was removed and about 10 ml of SF Optimem medium 
per well without phenol red were added. After about 24 
hours, this medium, the "conditioned medium" was 
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harvested, passed over a 0.22 micron filter and stored 
at 4°C. The cells were then incubated in another 10 ml 
of SF optimem per plate. After 24 hours, this medium 
was collected, filtered and also stored at 4°c. 

The conditioned media was added to a buffer 
containing 50 mM NaP0„ pH8, and 250 mM sodium 
chloride, and passed over a column of nickel -Sephadex 
(Qiagen, Chatsworth, CA) . Non-specif ically bound 
proteins were eluted using the same buffer containing 
10 mM imidazole, followed by the same buffer containing 
20 mM imidazole. DKR -3 was then eluted using 125 mM- 
250 mM imidazole. Fractions from the column were 
subjected to 12 percent SDS gel electrophores and 
silver stained. The results are shown in Figure 20. 
Lane 2 contains material that was loaded on to the gel. 
Lane 3 contains the flow through fraction after loading 
the column with conditioned medium, Lanes 4, 5, 6, and 
7 contain column fractions after treatment with 10, 20, 
125, and 250 mM imidazole. Molecular weight standards' 
20 are shown in Lane 8. As can be seen a single band of 
protein of the correct molecular weight is seen in 
Lanes 5 and 6, indicating that this procedure resulted 
in generation of purified DKR- 3 protein (attached to 
myc and His tags) . Smearing of the protein band may be 
25 due to glycosylation. Separately, a Western blot was 
run to confirm that the purified protein did indeed 
have a His tag (indicating that the fusion protein 
DKR- 3 mycHis had been produced) . The Western blot was 
prepared using standard procedures and was proved with 
30 a polyclonal anti-His-HRP antibody (Invitrogen, 

Carlsbad, CA) . a photo of the Western blot is 'shown in 
Figure 21; the Lanes correspond to that for the gel 
(described immediately above) . As can be seen, there 
is antibody binding in Lanes 2, 5, and 6, indicating 
3 5 that DKR -3 mycHis was loaded on to the column and was 
eluted in the 20 and 125 mM imidazole washes. 



WO 00/18914 



PCT/US99/21647 



- 85 - 

Example I2j Anchorage Indeoendgnt- G rowth Asgay 

A distinguishing feature of many cancer cell 
lines is their ability to grow in an anchorage 
independent manner. Whereas normal cells will only 
grow and divide until they come in contact with their 
neighbors, cancer cells continue to grow and divide 
after contact, thereby forming tumors. Thus, one assay 
for cancer cell growth inhibitor compounds measures the 
ability of cancer cells to grow and divide in the 
presence of the compound. There are many ways known to 
the skilled artisan in which this assay can be 
conducted, however two preferred methods are set forth 
below. 

A. Stably Transferre d Cell Assay 

In this procedure, any human cancer cell line 
that does not express the DKR gene to be tested (either 
human DKR-1, 2, 3, 4, or a fragment or variant thereof) 
is transfected with the DKR gene under evaluation, 
where the DKR gene is inserted into a vector such as 
PCDNA3.1 (Invitrogen, Carlsbad, CA) or other suitable 
mammalian expression vector. Transfection can be 
conducted as described herein. The transfected cancer 
cells are cultured to generate a stably transfected 
cell line. Once a stably transfected cell line has 
been established, the cells are added to Noble or 
equivalent agar (about 0.3 5 percent) prepared in 
standard mammalian cell culture medium such as RPMI . 
The cell/agar solution is poured on to petri plates 
containing solidified agar ban (about 0.5 percent 
agar) . Colony formation is evaluated daily to 
determine the rate of growth of the cells, and culture 
medium is added to each plate as needed. Separately, 
the same cells are transfected with vector only 
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(containing no DKR gene) . These "control" cells are 
then treated in an identical manner to the DKR gene 
containing cells and can be used as a standard of 
comparison for the DKR gene containing cells. 

Examples of suitable cancer cell lines for 
conducting this assay include, without limitation, 
human breast cancer cell line MCF7 and the glioblastoma 
cell line U-87MG. 

B. Protein Assay 

An alternate or additional assay to measure 
the growth of cancer cell lines treated with a DKR 
polypeptide is as follows. Any human cancer cell line 
not expressing the DKR polypeptide under evaluation can 
be cultured and prepared with an agar solution as 
described above. The cells can then be plated as 
described, and a solution of DKR polypeptide (either 
full length, or a fragment or variant thereof) in 
culture medium can be added to the agar either daily, 
every other day, or once per week for three weeks. 
Typically, a concentration of about 10 nM will be 
added, although a series of dilutions ranging from 1 nM 
to 1 mM can be used. Control plates will receive a 
solution of culture medium only. The plates can be 
monitored daily for up to about three weeks to evaluate 
cell colony formation. After three weeks, control and 
experimental plates can be compared for the number and 
size of cell colonies. It is anticipated that those 
plates receiving DKR polypeptide that is biologically 
active will have fewer cell colonies, and the colonies 
will be smaller, as compared to control plates. 
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Example 13; In Vivn Tiimnr ftgp» Y 

The ability of each DKR polypeptide to 
inhibit tumor growth in vivo can be evaluated as 
follows. Tumor cells not expressing the DKR gene under 
evaluation can be transfected using procedures 
described herein with a DKR nucleic acid construct 
encoding a full length DKR gene, or a fragment or 
variant thereof. The transfected cells can be 
maintained in culture (as described herein) until ready 
for use. 

Male or female athymic nude mice (Charles 
River Labs, Boston, MA) are kept in a sterile 
environment. The mice are then injected with about 2 x 
10 s cells (either DKR transfected cells or control 
"vector only transfected cells) in a total volume of 
about 0.1 ml can be injected sub-utaneously. The mice 
can then be examined daily for appearance of (a) 
tumor (s) and for the size of the tumor. Preferably, 
the mice will be examined for up to about six months so 
as to provide time for tumor growth (and regression 
where DKR polypeptides are effective at decreasing 
tumor growth). The tumor (s), where present, can then 
be removed, weighed and examined for (1) the presence 
of DKR polypeptide, and (2) morphology. Tumors from 
mice containing DKR construct transfected cells can be 
compared to tumors from mice containing cells 
transfected with vector only, it is anticipated that 
DKR polypeptides, due to their similarity with dkk-1, a 
potent wnt8 antagonist, will be able to decrease the 
size of the tumor as compared with controls. 
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We Claim: 

1. An isolated nucleic acid molecule 
encoding a biologically active DKR polypeptide selected 
5 from the group consisting of: 
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NO : 1 ; 


(a) 


the 


nucleic 


acid molecule 


comprising SEQ 


ID 


NO: 2; 


(b) 


the 


nucleic 


acid molecule 


comprising SEQ 


ID 


NO:3; 


(c) 


the 


nucleic 


acid molecule 


comprising SEQ 


ID 


NO : 4 ; 


(d) 


the 


nucleic 


acid molecule 


comprising SEQ 


ID 


NO : 5 ; 


(e) 


the 


nucleic 


acid molecule 


comprising SEQ 


ID 


NO: 6; 


(f ) 


the 


nucleic 


acid molecule 


comprising SEQ 


ID 


NO ; 7 ; 


(g) 


the 


nucleic 


acid molecule 


comprising SEQ 



20 

(h) the nucleic acid molecule comprising SEQ 
ID NO:75; V 

(i) the nucleic acid molecule comprising SEQ 

25 ID NO: 76; 

(j) the nucleic acid molecule comprising SEQ 
ID NO:77; W 

J ° (k) the nucleic acid molecule comprising SEQ 

ID NO:78; 

(1) the nucleic acid molecule encoding the 
polypeptide of SEQ ID NO:8; 

J5 (m) a nucleic acid molecule encoding the 

polypeptide of SEQ ID NO: 9; 
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(n) a nucleic acid molecule encoding the • 
polypeptide of SEQ ID NO: 10, or a biologically active 
fragment thereof; 

(o) a nucleic acid molecule encoding the 
5 polypeptide of SEQ ID NO: 11, or a biologically active 
fragment thereof; 

(p) a nucleic acid molecule encoding the 
polypeptide of SEQ ID NO: 12, or a biologically active 
fragment thereof; 
10 (g) a nucleic acid molecule encoding the 

polypeptide of SEQ ID NO: 13, or a biologically active 
fragment thereof; 

(r) a nucleic acid molecule encoding the 
polypeptide of SEQ ID NO: 14, or a biologically active 
15 fragment thereof 

(s) a nucleic acid molecule that encodes a 
polypeptide that is at least 85 percent identical to 
the polypeptide of SEQ ID NOs : 10, 11, 12, 13, or 14; 

(t) a nucleic acid molecule that encodes a 
20 biologically active DKR polypeptide that has 1-100 

amino acid substitutions and/or deletions as compared 
with the polypeptide of any of SEQ ID NOs: 8, 9, 10, 11, 
12, 13, or 14; and 

(u) a nucleic acid molecule that hybridizes 
25 under conditions of high stringency to any of (c) , (d) , 
-(e), (f), (g), (h), (i), (k), (1), (m) , (n) , (o) , (p) , 
(q) / (r) , (s) , and (t) above. 

2 An isolated nucleic acid molecule that is 
30 the complement of the nucleic acid molecule of claim 1. 

3 . An isolated nucleic acid molecule 
comprising SEQ ID NO:l, SEQ ID NO: 2, SEQ ID NO : 3 , SEQ 
ID NO: 4, SEQ ID NO : 5 , SEQ ID NO: 6, or SEQ ID NO : 7 . 

35 
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4. An isolated nucleic acid molecule 
encoding the polypeptide of SEQ ID NO: 8, SEQ ID NO: 9, 
SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID 

NO: 13, or SEQ ID NO : 14 . 

5 . An isolated nucleic acid molecule encoding 
a biologically active DKR polypeptide selected from the 
group consisting of: amino acids 16-350, 21-350, 22- 
350, 23-350, 33-350, or 42-350, 21-145, 40-145, 40-150, 
45-145, 45-145, 145-290, 145-300, 145-350, 150-290, 
300-350, or 310-350 of SEQ ID NO:9; amino acids 15-266, 
24-266, or 32-266 of SEQ ID NO: 10; amino acids 17-259, 
26-259, or 34-359 of SEQ ID NO: 12; and amino acids 19- 
224, 20-224, 21-224, or 22-224 of SEQ ID NO:14. 

6. A vector comprising the nucleic acid 
molecule of claim 1. 

7. A vector comprising the nucleic acid 
molecule of claim 2 . 

8. A vector comprising the nucleic acid 
molecule of claim 3 . 

9. A vector comprising the nucleic acid 
molecule of claim 4. 

10. A vector comprising the nucleic acid 
molecule of claim 5. 

11. A host cell comprising the vector of 

claim 6. 



12. A host cell comprising the vector of 

claim 7. 
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13 . A host cell comprising the vector of 

claim 8. 

14. A host cell comprising the vector of 

claim 9 . 

15. A host cell comprising the vector of 

claim 10. 

16. A process for producing a biologically 
active DKR polypeptide comprising the steps of: 

(a) expressing a polypeptide encoded by the 
nucleic acid of claim 1 in a suitable host; and 

(b) isolating the polypeptide. 

17. The process of claim 16 wherein the 
polypeptide is SEQ ID NO: 8, SEQ ID NO: 9, SEQ ID NO: 10, 
SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13 or SEQ ID 
NO: 14. 

18. A biologically active DKR polypeptide 
selected from the group consisting of: 

(a) the polypeptide of SEQ ID NO: 8; 

(b) the polypeptide of SEQ ID NO: 9; 

(c) the polypeptide of SEQ ID NO: 10; 

(d) the polypeptide of SEQ ID NO: 11; 

(e) the polypeptide of SEQ ID NO: 12; 

(f) the polypeptide of SEQ ID NO: 13; 

(g) the polypeptide of SEQ ID NO: 14; 

(h) a polypeptide that has 1-100 amino acid 
substitutions or deletipns as compared with the 
polypeptide of any of (a) -(h) above; and 

(i) a polypeptide that is at least 85 percent 
identical to any of the polypeptides of (c)-(h) above. 

19 . The polypeptide of claim 18 that does 
not possess an endogenous signal peptide. 
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20. A polypeptide selected from the group 
consisting of amino acids 16-350, 21-350, 22-350, 23- 
350, 33-350, 42-350, 21-145, 40-145, 40-150, 45-145, 
45-145, 145-290, 145-300, 145-350, 150-290, 300-350, or 
310-350 of SEQ ID N0:9; amino acids 15-266, 24-266, or 
32-266 of SEQ ID NO: 10; amino acids 17-259, 26-259, or 
34-259 of SEQ ID NO: 12; and amino acids 19-224, 20-224, 
21-224, or 22-224 of SEQ ID NO: 14. 
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SEQUENCE LISTING 



<110> Amgen inc. 



<120> NOVEL DKR POLYPEPTIDES 

<130> A-548 

<140> 09/161,241 
<141> 1998-09-25 

<160> 78 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 1050 
<212> DNA 
<213> Mouse 

<400> 1 

atgcagcggc tcgggggtat tttgctgtgt acactgctgg cggcggcggt ccccactgct 60 
cctgctcctt ccccgacggt cacttggact ccggcggagc cgggcccagc tctcaactac 120 
cctcaggagg aagctacgct caatgagatg tttcgagagg tggaggagct gatggaagac 180 
actcagcaca aactgcgcag tgccgtggag gagatggagg cggaagaagc agctgctaaa 240 
acgtcctctg aggtgaacct ggcaagctta cctcccaact atcacaatga gaccagcacg 3 00 
gagaccaggg tgggaaataa cacagtccat gtgcaccagg aagttcacaa gataaccaac 3 60 
aaccagagtg gacaggtggt cttttctgag acagtcatta catctgtagg ggatgaagaa 42 0 
ggcaagagga gccatgaatg tatcattgat gaagactgtg ggcccaccag gtactgccag 480 
ttctccagct tcaagtacac ctgccagcca tgccgggacc agcagatgct atgcacccga 540 
gacagtgagt gctgtggaga ccagctgtgt gcctggggtc actgcaccca aaaggccacc 600 
aaaggtggca atgggaccat ctgtgacaac cagagggatt gccagcctgg cctgtgttgt 660 
gccttccaaa gaggcctgct gttccccgtg tgcacacccc tgcccgtgga gggagagctc 72 0 
tgccatgacc ccaccagcca gctgctggat ctcatcacct gggaactgga gcctgaagga 780 
gctttggacc gatgcccctg cgccagtggc ctcctatgcc agccacacag ccacagtctg 84 0 
gtgtacatgt gcaagccagc cttcgtgggc agccatgacc acagtgagga gagccagctg 900 
cccagggagg ccccggatga gtacgaagat gttggcttca taggggaagt gcgccaggag 960 
ctggaagacc tggagcggag cctagcccag gagatggcat ttgaggggcc tgcccctgtg 1020 
gagtcactag gcggagagga ggagatttag 1050 

<210> 2 
<211> 1053 
<212> DNA 
<213> Human 



atgcagcggc ttggggccac cctgctgtgc ctgctgctgg cggcggcggt ccccacggcc 60 
cccgcgcccg ctccgacggc gacctcggct ccagtcaagc ccggcccggc tctcagctac 12 0 
ccgcaggagg aggccaccct caatgagatg ttccgcgagg ttgaggaact gatggaggac 180 
acgcagcaca aattgcgcag cgcggtggaa gagatggagg cagaagaagc tgctgctaaa 240 
gcatcatcag aagtgaacct ggcaaactta cctcccagct atcacaatga gaccaacaca 300 
gacacgaagg ttggaaataa taccatccat gtgcaccgag aaattcacaa gataaccaac 3 60 
aaccagactg gacaaatggt cttttcagag acagttatca catctgtggg agacgaagaa 42 0 
ggcagaagga gccacgagtg catcatcgac gaggactgtg ggcccagcat gtactgccag 480 
tttgccagct tccagtacac ctgccagcca tgccggggcc agaggatgct ctgcacccgg 540 
gacagtgagt gctgtggaga ccagctgtgt gtctggggtc actgcaccaa aatggccacc 600 



<400> 2 
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aggggcagca atgggaccat ctgtgacaac cagagggact gccagccggg gctgtgctgt 660 

gccttccaga gaggcctgct gttccctgtg tgcacacccc tgcccgtgga gggcgagctt 720 

tgccatgacc ccgccagccg gcttctggac ctcatcacct gggagctaga gcctgatgga 780 

gccttggacc gatgcccttg tgccagtggc ctcctctgcc agccccacag ccacagcctg 840 

gtgtatgtgt gcaagccgac cttcgtgggg agccgtgacc aagatgggga gatcctgctg 900 

cccagagagg tccccgatga gtatgaagtt ggcagcttca tggaggaggt gcgccaggag 960 

ctggaggacc tggagaggag cctgactgaa gagatggcgc tgggggagcc tgcggctgcc 1020 

gccgctgcac tgctgggagg ggaagagatt tag 1053 

<210> 3 
<211> 801 
<212> DNA 
<213> Human 



atgatggctc tgggcgcagc gggagctacc cgggtctttg tcgcgatggt agcggcggct 60 
ctcggcggcc accctctgct gggagtgagc gccaccttga actcggttct caattccaac 120 
gctatcaaga acctgccccc accgctgggc ggcgctgcgg ggcacccagg ctctgcagtc 180 
agcgccgcgc cgggaatcct gtacccgggc gggaataagt accagaccat tgacaactac 240 
cagccgtacc cgtgcgcaga ggacgaggag tgcggcactg atgagtactg cgctagtccc 3 00 
acccgcggag gggacgcggg cgtgcaaatc tgtctcgcct gcaggaagcg ccgaaaacgc 3 60 
tgcatgcgtc acgctatgtg ctgccccggg aattactgca aaaatggaat atgtgtgtct 420 
tctgatcaaa atcatttccg aggagaaatt gaggaaacca tcactgaaag ctttggtaat 480 
gatcatagca ccttggatgg gtattccaga agaaccacct tgtcttcaaa aatgtatcac 540 
accaaaggac aagaaggttc tgtttgtctc cggtcatcag actgtgcctc aggattgtgt 600 
tgtgctagac acttctggtc caagatctgt aaacctgtcc tgaaagaagg tcaagtgtgt 660 
accaagcata ggagaaaagg ctctcatgga ctagaaatat tccagcgttg ttactgtgga 720 
gaaggtctgt cttgccggat acagaaagat caccatcaag ccagtaattc ttctaggctt 780 
cacacttgtc agagacacta a 801 

<210> 4 
<211> 780 
<212> DNA 
<213> Mouse 



atggccgcgc tgatgcgggt caaggattca tcccgctgcc ttctcctact ggccgcggtg 60 
ctgatggtgg agagctcaca gctaggcagc tcgcgggcca aactcaactc catcaagtcc 120 
tctctaggag gggagactcc tgctcagtca gccaaccgat ctgcaggcat gaaccaagga 180 
ctggctttcg gcggcagtaa gaagggcaaa agcctggggc aggcctaccc ttgcagcagt 240 
gataaggaat gtgaagttgg aagatactgc cacagtcccc accaaggatc atcagcctgc 300 
atgctctgta ggaggaaaaa gaaacgatgc cacagagatg ggatgtgttg ccctggtacc 360 
cgctgcaata atggaatctg catcccagtc actgagagca tcctcacccc acatatccca 420 
gctctggatg gcacccggca tagagatcgc aaccatggtc actattccaa ccatgacctg 480 
ggatggcaga atctaggaag gccacactcc aagatgcctc atataaaagg acatgaagga 540 
gacccatgcc tacggtcatc agactgcatt gatgggtttt gttgtgctcg ccacttctgg 600 
accaaaatct gcaaaccagt gctccatcag ggggaagtct gtaccaaaca acgcaagaag 660 
ggttcgcacg ggctggagat tttccagagg tgtgactgtg caaagggcct gtcctgcaaa 720 
gtgtggaaag atgccaccta ctcttccaaa gccagactcc atgtatgcca gaagatctga 780 

<210> 5 
<211> 780 
<212> DNA 
<213> Human 



atggccgcgt tgatgcggag caaggattcg tcctgctgcc tgctcctact ggccgcggtg 60 



<400> 3 



<400> 4 



<400> 5 
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ctgatggtgg agagctcaca gatcggcagt tcgcgggcca aactcaactc catcaagtcc 120 
tctctgggcg gggagacgcc tggtcaggcc gccaatcgat ctgcgggcat gtaccaagga 180 
ctggcattcg gcggcagtaa gaagggcaaa aacctggggc aggcctaccc ttgtagcagt 240 
gataaggagt gtgaagttgg gaggtattgc cacagtcccc accaaggatc atcggcctgc 3 00 
atggtgtgtc ggagaaaaaa gaagcgctgc caccgagatg gcatgtgctg ccccagtacc 360 
cgctgcaata atggcatctg tatcccagtt actgaaagca tcttaacccc tcacatcccg 42 0 
gctctggatg gtactcggca cagagatcga aaccacggtc attactcaaa ccatgacttg 480 
ggatggcaga atctaggaag accacacact aagatgtcac atataaaagg gcatgaagga 540 
gacccctgcc tacgatcatc agactgcatt gaagggtttt gctgtgctcg tcatttctgg 600 
accaaaatct gcaaaccagt gctccatcag ggggaagtct gtaccaaaca acgcaagaag 660 
ggttctcatg ggctggaaat tttccagcgt tgcgactgtg cgaagggcct gtcttgcaaa 720 
gtatggaaag atgccaccta ctcctccaaa gccagactcc atgtgtgtca gaaaatttga 780 

<210> 6 
<211> 624 
<212> DNA 
<213> Human 



atggccgcgt tgatgcggag caaggattcg tcctgctgcc tgctc.ctact ggccgcggtg 60 
ctgatggtgg agagctcaca gatcggcagt tcgcgggcca aactcaactc catcaagtcc 120 
tctctgggcg gggagacgcc tggtcaggcc gccaatcgat ctgcgggcat gtaccaagga 180 
ctggcattcg gcggcagtaa gaagggcaaa aacctggggc aggcctaccc ttgtagcagt 240 
gataaggagt gtgaagttgg gaggtattgc cacagtcccc accaaggatc atcggcctgc 3 00 
atggtgtgtc ggagaaaaaa gaagcgctgc caccgagatg gcatgtgctg ccccagtacc 360 
cgctgcaata atgggcatga aggagacccc tgcctacgat catcagactg cattgaaggg 420 
ttttgctgtg ctcgtcattt ctggaccaaa atctgcaaac cagtgctcca tcagggggaa 480 
gtctgtacca aacaacgcaa gaagggttct catgggctgg aaattttcca gcgttgcgac 540 
tgtgcgaagg gcctgtcttg caaagtatgg aaagatgcca cctactcctc caaagccaga 600 
ctccatgtgt gtcagaaaat ttga 624 

<210> 7 
<211> 675 
<212> DNA 
<213> Human 



atggtggcgg ccgtcctgct ggggctgagc tggctctgct ctcccctggg agctctggtc 60 
ctggacttca acaacatcag gagctc.tgct gacctgcatg gggcccggaa gggctcacag 12 0 
tgcctgtctg acacggactg caataccaga aagttctgcc tccagccccg cgatgagaag 180 
ccgttctgtg ctacatgtcg tgggttgcgg aggaggtgcc agcgagatgc catgtgctgc 240 
cctgggacac tctgtgtgaa cgatgtttgt actacgatgg aagatgcaac cccaatatta 3 00 
gaaaggcagc ttgatgagca agatggcaca catgcagaag gaacaactgg gcacccagtc 360 
caggaaaacc aacccaaaag gaagccaagt attaagaaat cacaaggcag gaagggacaa 420 
gagggagaaa gttgtctgag aacttttgac tgtggccctg gactttgctg tgctcgtcat 480 
ttttggacga aaatttgtaa gccagtcctt ttggagggac aggtctgctc cagaagaggg 540 
cataaagaca ctgctcaagc tccagaaatc ttccagcgtt gcgactgtgg ccctggacta 600 
ctgtgtcgaa gccaattgac cagcaatcgg cagcatgctc gattaagagt atgccaaaaa 660 
atagaaaagc tataa 675 

<210> 8 
<211> 349 
<212> PRT 
<213> Mouse 



<400> 6 



<400> 7 



# 
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<400> 8 

Met Gin Arg Leu Gly Gly lie Leu Leu Cys Thr Leu Leu Ala Ala Ala 
15 10 15 

Val Pro Thr Ala Pro Ala Pro Ser Pro Thr Val Thr Trp Thr Pro Ala 
20 25 * 30 

Glu Pro Gly Pro Ala Leu Asn Tyr Pro Gin Glu Glu Ala Thr Leu Asn 
35 40 45 

Glu Met Phe Arg Glu Val Glu Glu Leu Met Glu Asp Thr Gin His Lys 
50 55 60 

Leu Arg Ser Ala Val Glu Glu Met Glu Ala Glu Glu Ala Ala Ala Lys 
65 70 75 80 

Thr Ser Ser Glu Val Asn Leu Ala Ser Leu Pro Pro Asn Tyr His Asn 
85 90 95 

Glu Thr Ser Thr Glu Thr Arg Val Gly Asn Asn Thr Val His Val His 
100 105 110 

Gin Glu Val His Lys lie Thr Asn Asn Gin Ser Gly Gin Val Val Phe 
. 115 120 125 

Ser Glu Thr Val lie Thr Ser Val Gly Asp Glu Glu Gly Lys Arg Ser 
130 135 140 

His Glu Cys lie lie Asp Glu Asp Cys Gly Pro Thr Arg Tyr Cys Gin 
145 150 155 160 

Phe Ser Ser Phe Lys Tyr Thr Cys Gin Pro Cys Arg Asp Gin Gin Met 
165 170 175 

Leu Cys Thr Arg Asp Ser Glu Cys Cys Gly Asp Gin Leu Cys Ala Trp 
180 185 190 

Gly His Cys Thr Gin Lys Ala Thr Lys Gly Gly Asn Gly Thr lie Cys 
195 200 205 

Asp Asn Gin Arg Asp Cys Gin Pro Gly Leu Cys Cys Ala Phe Gin Arg 
210 215 220 

Gly Leu Leu Phe Pro Val Cys Thr Pro Leu Pro Val Glu Gly Glu Leu 
225 230 235 240 

Cys His Asp Pro Thr Ser Gin Leu Leu Asp Leu lie Thr Trp Glu Leu 
245 250 255 

Glu Pro Glu Gly Ala Leu Asp Arg Cys Pro Cys Ala Ser Gly Leu Leu 
260 265 270 

Cys Gin Pro His Ser His Ser Leu Val Tyr Met Cys Lys Pro Ala Phe 
275 280 285 

Val Gly Ser His Asp His Ser Glu Glu Ser Gin Leu Pro Arg Glu Ala 
290 295 300 
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Pro Asp Glu Tyr Glu Asp Val Gly Phe He Gly Glu Val Arg Gin Glu 
3 °5 310 315 320 

Leu Glu Asp Leu Glu Arg Ser Leu Ala Gin Glu Met Ala Phe Glu Gly 
325 330 335 

Pro Ala Pro Val Glu Ser Leu Gly Gly Glu Glu Glu He 



<210> 9 

<211> 350 

<212> PRT 

<213> Human 

<400> 9 

Met Gin Arg Leu Gly Ala Thr Leu Leu Cys Leu Leu Leu Ala Ala Ala 
1 5 10 15 

Val Pro Thr Ala Pro Ala Pro Ala Pro Thr Ala Thr Ser Ala Pro Val 
20 25 30 

Lys Pro Gly Pro Ala Leu Ser Tyr Pro Gin Glu Glu Ala Thr Leu Asn 
35 40 45 

Glu Met Phe Arg Glu Val Glu Glu Leu Met Glu Asp Thr Gin His Lys 
50 55 60 

Leu Arg Ser Ala Val Glu Glu Met Glu Ala Glu Glu Ala Ala Ala Lys 
65 70 75 80 

Ala Ser Ser Glu Val Asn Leu Ala Asn Leu Pro Pro Ser Tyr His Asn 
85 90 " 95 

Glu Thr Asn Thr Asp Thr Lys Val Gly Asn Asn Thr He His Val His 
100 105 HO 

Arg Glu He His Lys He Thr Asn Asn Gin Thr Gly Gin Met Val Phe 
115 120 125 

Ser Glu Thr Val He Thr Ser Val Gly Asp Glu Glu Gly Arg Arg Ser 
130 135 140 

His Glu Cys He He Asp Glu Asp Cys Gly Pro Ser Met Tyr Cys Gin 
145 150 155 ~ 

Phe Ala Ser Phe Gin Tyr Thr Cys Gin Pro Cys Arg Gly Gin Arg Met 
165 170 " " 175 

Leu Cys Thr Arg Asp Ser Glu Cys Cys Gly Asp Gin Leu Cys Val Trp 
180 185 190 

Gly His Cys Thr Lys Met Ala Thr Arg Gly Ser Asn Gly Thr He Cys 



340 



345 



195 



200 



205 
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Asp Asn Gin Arg Asp Cys Gin Pro Gly Leu Cys Cys Ala Phe Gin Arg 
210 215 * 220 

Gly Leu Leu Phe Pro Val Cys Thr Pro Leu Pro Val Glu Gly Glu Leu 
225 230 235 " 240 

Cys His Asp Pro Ala Ser Arg Leu Leu Asp Leu lie Thr Trp Glu Leu 
245 250 " 255 

Glu Pro Asp Gly Ala Leu Asp Arg Cys Pro Cys Ala Ser Gly Leu Leu 
260 265 270 

Cys Gin Pro His Ser His Ser Leu Val Tyr Val Cys Lys Pro Thr Phe 
275 280 285 

Val Gly Ser Arg Asp Gin Asp Gly Glu He Leu Leu Pro Arg Glu Val 
290 295 300 

Pro Asp Glu Tyr Glu Val Gly Ser Phe Met Glu Glu Val Arg Gin Glu 
305 310 315 320 

Leu Glu Asp Leu Glu Arg Ser Leu Thr Glu Glu Met Ala Leu Gly Glu 
325 330 335 

Pro Ala Ala Ala Ala Ala Ala Leu Leu Gly Gly Glu Glu He 
340 345 350 



<210> 10 

<211> 266 

<212> PRT 

<213> Human 

<400> 10 

Met Met Ala Leu Gly Ala Ala Gly Ala Thr Arg Val Phe Val Ala Met 
1 5 10 15 

Val Ala Ala Ala Leu Gly Gly His Pro Leu Leu Gly Val Ser Ala Thr 
20 25 30 

Leu Asn Ser Val Leu Asn Ser Asn Ala He Lys Asn Leu Pro Pro Pro 
35 40 45 

Leu Gly Gly Ala Ala Gly His Pro Gly Ser Ala Val Ser Ala Ala Pro 
50 55 60 

Gly He Leu Tyr Pro Gly Gly Asn Lys Tyr Gin Thr He Asp Asn Tyr 
65 70 75 80 

Gin Pro Tyr Pro Cys Ala Glu Asp Glu Glu Cys Gly Thr Asp Glu Tyr 
85 90 95 

Cys Ala Ser Pro Thr Arg Gly Gly Asp Ala Gly Val Gin He Cys Leu 
100 105 HO 

Ala Cys Arg Lys Arg Arg Lys Arg Cys Met Arg His Ala Met Cys Cys 
115 120 125 
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Pro Gly Asn Tyr Cys Lys Asn Gly He Cys Val Ser Ser Asp Gin Asn 
130 135 140 

His Phe Arg Gly Glu He Glu Glu Thr He Thr Glu Ser Phe Gly Asn 
145 150 155 160 

Asp His Ser Thr Leu Asp Gly Tyr Ser Arg Arg Thr Thr Leu Ser Ser 
165 170 175 

Lys Met Tyr His Thr Lys Gly Gin Glu Gly Ser Val Cys Leu Arg Ser 
180 185 190 

Ser Asp Cys Ala Ser Gly Leu Cys Cys Ala Arg His Phe Trp Ser Lys 
195 200 205 

He Cys Lys Pro Val Leu Lys Glu Gly Gin Val Cys Thr Lys His Arg 
210 215 220 

Arg Lys Gly Ser His Gly Leu Glu He Phe Gin Arg Cys Tyr Cys Gly 
225 * 230 235 240 

Glu Gly Leu Ser Cys Arg He Gin Lys Asp His His Gin Ala Ser Asn 
245 250 255 



Ser Ser Arg Leu His Thr Cys Gin Arg His 
260 265 



<210> 11 . 
<211> 259 
<212> PRT 
<213> Mouse 



<400> 11 

Met Ala Ala Leu Met Arg Val Lys Asp Ser Ser Arg Cys Leu Leu Leu 
15 10 15 

Leu Ala Ala Val Leu Met Val Glu Ser Ser Gin Leu Gly Ser Ser Arg 
20 25 30 

Ala Lys Leu Asn Ser He Lys Ser Ser Leu Gly Gly Glu Thr Pro Ala 
35 40 45 

Gin Ser Ala Asn Arg Ser Ala Gly Met Asn Gin Gly Leu Ala Phe Gly 
50 55 60 

Gly Ser Lys Lys Gly Lys Ser Leu Gly Gin Ala Tyr Pro Cys Ser Ser 
65 70 75 80 

Asp Lys Glu Cys Glu Val Gly Arg Tyr Cys His Ser Pro His Gin Gly 
85 90 95 

Ser Ser Ala Cys Met Leu Cys Arg Arg Lys Lys Lys Arg Cys His Arg 
100 105 HO 
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Asp Gly Met Cys Cys Pro Gly Thr Arg Cys Asn Asn Gly lie Cys He 
115 120 125 

Pro Val Thr Glu Ser He Leu Thr Pro His He Pro Ala Leu Asp Gly 
130 135 140 

Thr Arg His Arg Asp Arg Asn His Gly His Tyr Ser Asn His Asp Leu 
145 150 155 ~ 160 

Gly Trp Gin Asn Leu Gly Arg Pro His Ser Lys Met Pro His He Lys 
165 170 175 

Gly His Glu Gly Asp Pro Cys Leu Arg Ser Ser Asp Cys He Asp Gly 
180 185 190 

Phe Cys Cys Ala Arg His Phe Trp Thr Lys lie Cys Lys Pro Val Leu 
195 200 205 

His Gin Gly Glu Val Cys Thr Lys Gin Arg Lys Lys Gly Ser His Gly 
210 215 220 

Leu Glu He Phe Gin Arg Cys Asp Cys Ala Lys Gly Leu Ser Cys Lys 
225 230 235 240 

Val Trp Lys Asp Ala Thr Tyr Ser Ser Lys Ala Arg Leu His Val Cys 
245 250 255 

Gin Lys He 



<210> 12 
<211> 259 
<212> PRT 
<213> Human 

<400> 12 

Met Ala Ala Leu Met Arg Ser Lys Asp Ser Ser Cys Cys Leu Leu Leu 
1 5 10 15 

Leu Ala Ala Val Leu Met Val Glu Ser Ser Gin He Gly Ser Ser Arg 
20 25 30 

Ala Lys Leu Asn Ser He Lys Ser Ser Leu Gly Gly Glu Thr Pro Gly 
3 5 40 45 

Gin Ala Ala Asn Arg Ser Ala Gly Met Tyr Gin Gly Leu Ala Phe Gly 
50 55 . 60 

Gly Ser Lys Lys Gly Lys Asn Leu Gly Gin Ala Tyr Pro Cys Ser Ser 
65 70 75 80 

Asp Lys Glu Cys Glu Val Gly Arg Tyr Cys His Ser Pro His Gin Gly 
85 90 95 

Ser Ser Ala Cys Met Val Cys Arg Arg Lys Lys Lys Arg Cys His Arg 
100 105 ' HO 
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Asp Gly Met Cys Cys Pro Ser Thr Arg Cys Asn Asn Gly lie Cys lie 
115 ~ 120 125 

Pro Val Thr Glu Ser He Leu Thr Pro His He Pro Ala Leu Asp Gly 
130 135 140 

Thr Arg His Arg Asp Arg Asn His Gly His Tyr Ser Asn His Asp Leu 
145 150 155 160 

Gly Trp Gin Asn Leu Gly Arg Pro His Thr Lys Met Ser His He Lys 
165 170 175 

Gly His Glu Gly Asp Pro Cys Leu Arg Ser Ser Asp Cys He Glu Gly 
180 185 190 

Phe Cys Cys Ala Arg His Phe Trp Thr Lys He Cys Lys Pro Val Leu 
195 200 205 

His Gin Gly Glu Val Cys Thr Lys Gin Arg Lys Lys Gly Ser His Gly 
210 ' 215 220 

Leu Glu He Phe Gin Arg Cys Asp Cys Ala Lys Gly Leu Ser Cys Lys 
225 230 235 240 

Val Trp Lys Asp Ala Thr Tyr Ser Ser Lys Ala Arg Leu His Val Cys 



Gin Lys He 



<210> 13 
<211> 207 
<212> PRT 
<213> Human 

<400> 13 

Met Ala Ala Leu Met Arg Ser Lys Asp Ser Ser Cys Cys Leu Leu Leu 
15 10 15 

Leu Ala Ala Val Leu Met Val Glu Ser Ser Gin He Gly Ser Ser Arg 
20 25 30 

Ala Lys Leu Asn Ser He Lys Ser Ser Leu Gly Gly Glu Thr Pro Gly 
35 40 45 

Gin Ala Ala Asn Arg Ser Ala Gly Met Tyr Gin Gly Leu Ala Phe Gly 
50 55 60 

Gly Ser Lys Lys Gly Lys Asn Leu Gly Gin Ala Tyr Pro Cys Ser Ser 
65 70 75 80 

Asp Lys Glu Cys Glu Val Gly Arg Tyr Cys His Ser Pro His Gin Gly 



245 



250 



255 



85 



90 



95 
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Ser Ser Ala Cys Met Val Cys Arg Arg Lys Lys Lys Arg Cys His Arg 
100 105 HO 

Asp Gly Met Cys Cys Pro Ser Thr Arg Cys Asn Asn Gly His Glu Gly 
115 120 125 

Asp Pro Cys Leu Arg Ser Ser Asp Cys He Glu Gly Phe Cys Cys Ala 
130 135 140 

Arg His Phe Trp Thr Lys He Cys Lys Pro Val Leu His Gin Gly Glu 
I 45 150 155 160 

Val Cys Thr Lys Gin Arg Lys Lys Gly Ser His Gly Leu Glu He Phe 
165 170 175 

Gin Arg Cys Asp Cys Ala Lys Gly Leu Ser Cys Lys Val Trp Lys Asp 
180 185 190 

Ala Thr Tyr Ser Ser Lys Ala Arg Leu His Val Cys Gin Lys He 
195 200 205 



<210> 14 
<211> 224 
<212> PRT 
<213> Human 

<400> 14 

Met Val Ala Ala Val Leu Leu Gly Leu Ser Trp Leu Cys Ser Pro Leu 
15 10 15 

Gly Ala Leu Val Leu Asp Phe Asn Asn He Arg Ser Ser Ala Asp Leu 
20 25 30 

His Gly Ala Arg Lys Gly Ser Gin Cys Leu Ser Asp Thr Asp Cys Asn 
35 40 45 

Thr Arg Lys Phe Cys Leu Gin Pro Arg Asp Glu Lys Pro Phe Cys Ala 
50 55 60 

Thr Cys Arg Gly Leu Arg Arg Arg Cys Gin Arg Asp Ala Met Cys Cys 
65 70 75 80 

Pro Gly Thr Leu Cys Val Asn Asp Val Cys Thr Thr Met Glu Asp Ala 
85 90 95 

Thr Pro He Leu Glu Arg Gin Leu Asp Glu Gin Asp Gly Thr His Ala 
100 105 HO 

Glu Gly Thr Thr Gly His Pro Val Gin Glu Asn Gin Pro Lys Arg Lys 
115 120 125 

Pro Ser He Lys Lys Ser Gin Gly Arg Lys Gly Gin Glu Gly Glu Ser 
130 135 140 

Cys Leu Arg Thr Phe Asp Cys Gly Pro Gly Leu Cys Cys Ala Arg His 
145 150 155 160 
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Phe Trp Thr Lys lie Cys Lys Pro Val Leu Leu Glu Gly Gin Val Cys 
165 170 175 

Ser Arg Arg Gly His Lys Asp Thr Ala Gin Ala Pro Glu He Phe Gin 
180 185 190 

Arg Cys Asp Cys Gly Pro Gly Leu Leu Cys Arg Ser Gin Leu Thr Ser 
195 200 205 

Asn Arg Gin His Ala Arg Leu Arg Val Cys Gin Lys He Glu Lys Leu 



<210> 15 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primer 

<400> 15 

ggaaggaaaa aagcggccgc aacannnnnn nnn 

<210> 16 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide adapter 

<400> 16 

tcgacccacg cgtccg 

<210> 17 
<211> 12 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide adapter 

<400> 17 
gggtgcgcag gc 

<210> 18 

<211> 18 

<212> DNA 

<213> Artificial Sequence 



210 



215 



220 
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<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primer 



<400> 18 

actagctcca gtgatctc 



18 



<210> 19 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primer 

<400> 19 

cgtcattgtt ctcgttcc 18 

<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primer 



<210> 21 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primer 

<400> 21 

cccagtcacg acgttgtaaa acgacggcc 29 

<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primer 



<400> 20 

ccagctgctc tgtggcagcc cag 



23 



<400> 22 

aacatgcagc ggctcggggg 



20 



% 
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<210> 23 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primer 

<400> 23 

ggtgacacta tagaagagct atgacgtcgc 30 

<210> 24 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primer 



<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probes 

<400> 25 

gagatgcagc ggcttggggc caccc 25 

<210> 26 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probes 



<400> 24 

gtgctgagtg tcttccatca gc 



22 



<210> 25 



<400> 26 

gcctggtcag cccacgccta aag 



23 



<210> 27 
<211> 30 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probes 
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<400> 27 

cctgctgctg gcggcggcgg tccccacggc 



30 



<210> 28 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probes 

<400> 28 

gcctggtcag cccacgccta aag 23 

<210> 29 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probes 



<210> 30 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probes 

<400> 30 

gaggaaaaat aggcagtgca gcacc 

<210> 31 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primers 

<400> 31 

gccacagtcc ccaccaagga tcatc 

<210> 32 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<400> 29 

cccggaccct gactctgcag ccg 



23 
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<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primers 



<400> 32 

gatgatcctt ggtggggact gtggc 



25 



<210> 33 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primers 

<400> 33 

ctgcaaacca gtgctccatc aggg 24 

<210> 34 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primers 

<400> 34 

ccctgatgga gcactggttt gcag 24 

<210> 35 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primer . 

<400> 35 

gctataccaa gcatacaatc 20 

<210> 36 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 36 

gggttgaggg aacacaatct gcaag 25 



<210> 37 
<211> 28 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 37 

gtctgcaatt gatgatgttc ctcaatgg 

<210> 38 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 38 

ccagggccac agtcgcaacg ctgg 

<210> 39 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 39 

ctccctcttg tcccttcctg ccttg 

<210> 40 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 40 

caaggcagga agggacaaga gggag 

<210> 41 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 41 

ccagcgttgc gactgtggcc ctgg 



m 



. n PCT/US99/21647 
WO 00/18914 - 17 - 



<210> 42 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide primer /adapter 

<400> 42 aa 
gactagttct agatcgcgag cggccgccct tttttttttt tttt 

<210> 43 
<211> 6 
<212> PRT 
<213> Human 

<400> 43 

Met His Pro Leu Leu Gly 
1 5 



<210> 44 
<211> 5 
<212> PRT 
<213> Human 

<400> 44 

Thr Cys Gin Arg His 
1 5 



<210> 45 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

g^ctcctca tatgcatcca ttattaggcg taagtgccac cttgaactcg gttctcaat 59 

<210> 46 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 46 33 
tacgcactgg atccttagtg tctctgacaa gtgtgaag 



• 
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<210> 47 
<211> 6 
<212> PRT 
<213> Human 

<400> 47 

Met Ser Gin He Gly Ser 
1 5 



<210> 48 
<211> 5 
<212> PRT 
<213> Human 

<400> 48 

Val Cys Gin Lys He 
1 5 



<210> 49 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 49 

gttctcctca tatgtctcaa attggtagtt ctcgtgccaa actcaactcc atcaag 

<210> 50 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 50 

tacgcactgg atccttaaat tttctgacac acatggagt 

<210> 51 
<211> 6 
<212> PRT 
<213> Mouse 

<400> 51 

Met Ser Gin Leu Gly Ser 
1 5 



<210> 52 
<211> 5 
<212> PRT 
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<213> Mouse 



<400> 52 

Val Cys Gin Lys He 
1 5 



<210> 53 
<211> 59 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 53 

gttctcctca tatgtctcaa ttaggtagct ctcgtgctaa actcaactcc atcaagtcc 59 

<210> 54 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 54 

tacgcactgg atccttagat cttctggcat acatggagt 39 

<210> 55 
<211> 6 
<212> PRT 
<213> Human 

<400> 55 

Met Pro Ala Pro Thr Ala 
1 5 



<210> 56 
<211> 5 
<212> PRT 
<213> Human 

<400> 56 

Gly Gly Glu Glu He 
1 5 



<210> 57 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: 



Oligonucleotide probe 



<400> 57 

gttctcctca tatgcctgct ccaactgcaa cttcggctcc agtcaagccc ggcc 



54 



<210> 58 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 58 

tacgcactcc gcggttaaat ctcttcccct cccagca 

<210> 59 
<211> 6 
<212> PRT 
<213> Human 

<400> 59 

Met Lys Pro Gly Pro Ala 
1 5 



<210> 60 
<211> 5 
<212> PRT 
<213> Human 

<400> 60 

Gly Gly Glu Glu He 
1 5 



<210> 61 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 61 

gttctcctca tatgaaacca ggtccagcct taagctaccc gcaggaggag gcca 54 

<210> 62 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 62 

tacgcactcc gcggttaaat ctcttcccct cccagca 

<210> 63 
<211> 6 
<212> PRT 
<213> Human 

<400> 63 

Met Gin Glu Glu Ala Thr 
1 S 



<210> 64 
<211> 5 
<212> PRT 
<213> Human 

<400> 64 

Gly Gly. Glu Glu lie 
1 5 



<210> 65 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 65 

gttctcctca tatgcaagaa gaagctactc tgaatgagat gttccgcgag gtt 

<210> 66 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 66 

tacgcactcc gcggttaaat ctcttcccct cccagca 

<210> 67 
<211> 6 
<212> PRT 
<213> Mouse 



m 
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<400> 67 

Met Glu Pro Gly Pro Ala 
1 5 



<210> 68 
<211> 5 
<212> PRT 
<213> Mouse 

<400> 68 

Gly Glu Glu Glu lie 
1 5 



<210> 69 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 69 

gttctcctca tatggaacca ggtccagctt taaactaccc tcaggaggaa gcta 

<210> 70 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 70 

tacgcactcc gcggttaaat ctcctcctct ccgccta 

<210> 71 
<211> 6 
<212> PRT 
<213> Human 

<400> 71 

Met Leu Val Leu Asp Phe 
1 5 



<210> 72 
<211> 5 
<212> PRT 
<213> Human 



<400> 72 

Lys lie Glu Lys Leu 
1 5 
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<210> 73 
<211> 47 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 73 

gttctcctca tatgttagtt ttggatttca acaacatcag gagctct 

<210> 74 
<211> 49 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 
Oligonucleotide probe 

<400> 74 

tacgcactgg atccttacag tttttctatt ttttggcata ctcttaatc 



<210> 75 
<211> 798 
<212> DNA 
<213> Human 



<400> 75 

atgatggctc tgggtgctgc tggtgctacc 
ctgggtggtc acccgctgct gggtgtttcc 
gctatcaaaa acctgccgcc gccgctgggt 
tccgctgctc cgggtatcct gtacccgggt 
cagccgtacc cgtgcgctga agacgaagaa 
acccgtggtg gtgacgctgg tgttcagatc 
tgcatgcgtc acgctatgtg ctgcccgggt 
tccgaccaga accacttccg tggtgaaatc 
gaccactcca ccctggacgg ttactcccgt 
accaaaggtc aggaaggttc cgtttgcctg 
tgcgctcgtc acttctggtc caaaatctgc 
accaaacacc gtcgtaaagg ttcccacggt 
gaaggtctgt cctgccgtat ccagaaagac 
cacacctgcc agcgtcac 



cgtgttttcg ttgctatggt tgctgctgct 60 
gctaccctga actccgttct gaactccaac 120 
ggtgctgctg gtcacccggg ttccgctgtt 180 
ggtaacaaat accagaccat cgacaactac 240 
tgcggtaccg acgaatactg cgcttccccg 300 
tgcctggctt gccgtaaacg tcgtaaacgt 360 
aactactgca aaaacggtat ctgcgtttcc 420 
gaagaaacca tcaccgaatc cttcggtaac 480 
cgtaccaccc tgtcctccaa aatgtaccac 540 
cgttcctccg actgcgcttc cggtctgtgc 600 
aaaccggttc tgaaagaagg tcaggtttgc 660 
ctggaaatct tccagcgttg ctactgcggt 72 0 
caccaccagg cttccaactc ctcccgtctg 780 

798 



<210> 76 
<211> 777 
<212> DNA 
<213> Human 



<400> 76 

atggctgctc tgatgcgttc caaagactcc 
ctgatggttg aatcctccca gatcggttcc 
tccctgggtg gtgaaacccc gggtcaggct 
ctggctttcg gtggttccaa aaaaggtaaa 



tcctgctgcc tgctgctgct ggctgctgtt 60 

tcccgtgcta aactgaactc catcaaatcc 120 

gctaaccgtt ccgctggtat gtaccagggt 180 

aacctgggtc aggcttaccc gtgctcctcc 240 



# 
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gacaaagaat gcgaagttgg tcgttactgc cactccccgc accagggttc ctccgcttgc 300 

atggtttgcc gtcgtaaaaa aaaacgttgc caccgtgacg gtatgtgctg cccgtccacc 360 

cgttgcaaca acggtatctg catcccggtt accgaatcca tcctgacccc gcacatcccg 420 

gctctggacg gtacccgtca ccgtgaccgt aaccacggtc actactccaa ccacgacctg 480 

ggttggcaga acctgggtcg tccgcacacc aaaatgtccc acatcaaagg tcacgaaggt 540 

gacccgtgcc tgcgttcctc cgactgcatc gaaggtttct gctgcgctcg tcacttctgg 600 

accaaaatct gcaaaccggt tctgcaccag ggtgaagttt gcaccaaaca gcgtaaaaaa 660 

ggttcccacg gtctggaaat cttccagcgt tgcgactgcg ctaaaggtct gtcctgcaaa 720 

gtttggaaag acgctaccta ctcctccaaa gctcgtctgc acgtttgcca gaaaatc 777 

<210> 77 
<211> 1050 
<212> DNA 
<213> Human 



atgcagcgtc tgggtgctac cctgctgtgc ctgctgctgg ctgctgctgt tccgaccgct 60 

ccggctccgg ctccgaccgc tacctccgct ccggttaaac cgggtccggc tctgtcctac 120 

ccgcaggaag aagctaccct gaacgaaatg ttccgtgaag ttgaagaact gatggaagac 180 

acccagcaca aactgcgttc cgctgttgaa gaaatggaag ctgaagaagc tgctgctaaa 240 

gcttcctccg aagttaacct ggctaacctg ccgccgtcct accacaacga aaccaacacc 300 

gacaccaaag ttggtaacaa caccatccac gttcaccgtg aaatccacaa aatcaccaac 360 

aaccagaccg gtcagatggt tttctccgaa accgttatca cctccgttgg tgacgaagaa 420 

ggtcgtcgtt cccacgaatg catcatcgac gaagactgcg gtccgtccat gtactgccag 480 

ttcgcttcct tccagtacac ctgccagccg tgccgtggtc agcgtatgct gtgcacccgt 540 

gactccgaat gctgcggtga ccagctgtgc gtttggggtc actgcaccaa aatggctacc 600 

cgtggttcca acggtaccat ctgcgacaac cagcgtgact gccagccggg tctgtgctgc 660 

gctttccagc gtggtctgct gttcccggtt tgcaccccgc tgccggttga aggtgaactg 720 

tgccacgacc cggcttcccg tctgctggac ctgatcacct gggaactgga accggacggt 780 

gctctggacc gttgcccgtg cgcttccggt ctgctgtgcc agccgcactc ccactccctg 840 

gtttacgttt gcaaaccgac cttcgttggt tcccgtgacc aggacggtga aatcctgctg 900 

ccgcgtgaag ttccggacga atacgaagtt ggttccttca tggaagaagt tcgtcaggaa 960 

ctggaagacc tggaacgttc cctgaccgaa gaaatggctc tgggtgaacc ggctgctgct 1020 
gctgctgctc tgctgggtgg tgaagaaatc 1050 

<210> 78 
<211> 672 
<212> DNA 
<213> Human 



atggttgctg ctgttctgct gggtctgtcc tggctgtgct ccccgctggg tgctctggtt 60 

ctggacttca acaacatccg ttcctccgct gacctgcacg gtgctcgtaa aggttcccag 120 

tgcctgtccg acaccgactg caacacccgt aaattctgcc tgcagccgcg tgacgaaaaa 180 

ccgttctgcg ctacctgccg tggtctgcgt cgtcgttgcc agcgtgacgc tatgtgctgc 240 

ccgggtaccc tgtgcgttaa cgacgtttgc accaccatgg aagacgctac cccgatcctg 300 

gaacgtcagc tggacgaaca ggacggtacc cacgctgaag gtaccaccgg tcacccggtt 360 

caggaaaacc agccgaaacg taaaccgtcc atcaaaaaat cccagggtcg taaaggtcag 420 

gaaggtgaat cctgcctgcg taccttcgac tgcggtccgg gtctgtgctg cgctcgtcac 480 

ttctggacca aaatctgcaa accggttctg ctggaaggtc aggtttgctc ccgtcgtggt 540 

cacaaagaca ccgctcaggc tccggaaatc ttccagcgtt gcgactgcgg tccgggtctg 600 

ctgtgccgtt cccagctgac ctccaaccgt cagcacgctc gtctgcgtgt ttgccagaaa 660 
atcgaaaaac tg 672 



<400> 77 



<400> 78 
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